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Pk N]j`u( pda ahald]jp ej pda nkki*

=^opn]_p
Pda ]r]eh]^ehepu kb h]nca ]ikqjpo kb na_kn`a` `]p]( lnk`q_a` `qnejc okbps]na `arahkliajp( d]o
ha` pk ] naoa]n_d ]na] _]hha` iejejc okbps]na nalkoepkneao $ION%* Naoa]n_dano ieja okbps]na
nalkoepkneao ^kpd pk oqllknp okbps]na qj`anop]j`ejc( `arahkliajp( ]j` arkhqpekj( ]j` pk ai)
lene_]hhu r]he`]pa jkrah e`a]o ]j` pa_djemqao* Ikop ION naoa]n_d bk_qoao kj iejejc ]n_derao
kb `]p] pd]p eo aepdan sneppaj ^u dqi]jo bkn ] _kilqpan $a*c*( okqn_a _k`a% kn cajan]pa` ^u ]
_kilqpan bkn dqi]jo $a*c*( ata_qpekj pn]_ao%* Pdeo `]p] d]o ]j a]oehu l]noa]^ha opnq_pqna pd]p
]hhkso lna_eoa b]_p atpn]_pekj ]j` _kj_anjo pda aj` lnk`q_p kb okbps]na `arahkliajp* Bkn pdeo
na]okj( pda gjksha`ca ai^a``a` ej opnq_pqna` `]p] _]j ^a atpn]_pa` ]j` ik`aha` pdnkqcd sahh)
aop]^heoda` pa_djemqao*
Kpdan okbps]na nalkoepkneao ]n_dera `]p] pd]p eo ikna qjopnq_pqna`( ]o ep eo lnk`q_a` ^u dqi]jo
bkn dqi]jo6 `k_qiajpo( oq_d ]o ai]eho( _d]jca _kiiajpo( kn ^qc nalknpo( sneppaj ej j]pqn]h
h]jcq]ca ]j`qoa` pk at_d]jca ejbkni]pekj ]ikjclaklha* Pda `]p] _kjp]eja` ej pdaoa nalkoepk)
neao eo jkp se`ahu atlhkepa` ^a_]qoa kb epo jkeou ]j` qjopnq_pqna` j]pqna* Pda ejbkni]pekj opkna`
ej qjopnq_pqna` `]p] aj_k`ao gjksha`ca jkp pk ^a bkqj` ej kpdan okbps]na ]npeb]_po( ]j` ]hok ]h)
hkso c]ejejc r]hq]^ha ejoecdpo kj pda dqi]j b]_pkno narkhrejc ]nkqj` ] okbps]na lnkfa_p*
Kqn pdaoeo eo pd]p pda ]j]huoeo kb qjopnq_pqna` `]p] oqllknpo okbps]na qj`anop]j`ejc ]j` arkhq)
pekj ]j]huoeo( ]j` _kilhaiajpo pda `]p] ieja` bnki opnq_pqna` okqn_ao* Pk pdeo ]ei( sa eilha)
iajpa` pda ja_aoo]nu pkkhoap ]j` ejraopec]pa` iapdk`o bkn atlhknejc( atlkoejc( ]j` atlhkepejc
qjopnq_pqna` `]p]*
Pk r]he`]pa kqn pdaoeo( sa bk_qoa` kj `arahkliajp ai]eh `]p]* Sa bkqj` psk i]ej _d]hhajcao
ej qoejc ep pk oqllknp lnkcn]i _kilnadajoekj ]j` okbps]na `arahkliajp6 Pda `eo_kjja_pekj
^apsaaj ai]eho ]j` _k`a ]npeb]_po ]j` pda jkeou ]j` ieta`)h]jcq]ca j]pqna kb ai]eh _kjpajp*
Sa p]_gha pdaoa _d]hhajcao lnklkoejc jkrah ]llnk]_dao* Benop( sa `areoa hecdpsaecdp pa_djemqao
bkn hejgejc ai]eh `]p] pk _k`a ]npeb]_po* Sa qoa pdaoa pa_djemqao bkn _na]pejc ] pkkh pk oqllknp
lnkcn]i _kilnadajoekj sepd ai]eh `]p]( ]j` pk _na]pa ] jas oap kb ai]eh ^]oa` iapne_o pk ei)
lnkra ateopejc `aba_p lna`e_pekj ]llnk]_dao* Oq^oamqajphu( sa `areoa pa_djemqao bkn cerejc ]
opnq_pqna pk pda _kjpajp kb ai]eh ]j` sa qoa pdeo opnq_pqna pk _kj`q_p jkrah okbps]na ]j]huoao pk
oqllknp lnkcn]i _kilnadajoekj*
Ej pdeo `eooanp]pekj sa odks pd]p qjopnq_pqna` `]p]( ej pda bkni kb `arahkliajp ai]eho( eo ]
r]hq]^ha ]``epekj pk opnq_pqna` `]p] ]j`( eb _knna_phu ieja`( _]j ^a qoa` oq__aoobqhhu pk oqllknp
okbps]na ajcejaanejc ]_perepeao*
eee

=_gjksha`caiajpo
Sd]p i]`a pda ua]no pd]p ha` pk iu Ld*@* kja kb pda ^aop lanek`o kb iu heba ]na( jk `kq^p( pda
laklhasdk E d]` pda hq_g pkiaap ]j`sdk`a_e`a` pk od]na okia kb pdaen lna_ekqo peiasepdia*
Pd]jgo pk pdai E cnas( E d]` heba _d]jcejc atlaneaj_ao( E d]` bqj( ]j` E i]j]ca` pk oq__aoobqhhu
_kilhapa iu Ld*@* sepd ] d]llu oieha kj iu b]_a*
Ej iu reoekj( ] Ld*@* op]npo ]j` aj`o sepd pda ]`reokn* E gjks bkn oqna pd]p pdana ]na cna]p Ld*@*
]`reokno kqp pdana $E d]ra araj oaaj okia kb pdai ej ]_pekj%( ^qp̟bkn ia̟Lnkb* Ie_daha H]jv]
d]o ^aaj jkpdejc haoo pd]j pda lanba_p kja* Ie_daha( E sehh ]hs]uo ^a cn]pabqh pk ukq bkn cerejc
ia pda lne_ahaoo _d]j_a pk ^a kja kb ukqn Ld*@* opq`ajpo* Bnki ukq E d]ra ha]njp ok i]ju pdejco
pd]p E _kqh` snepa ] ^kkg ]o hkjc ]o pdeo kja* Ukq d]ra ^aaj ] iajpkn bkn ^kpd iu lnkbaooekj]h
]j` iu lanokj]h heba* =ikjc ok i]ju kpdan lkoepera pdejco( ukq d]ra ]hs]uo ^aaj ^a pdana bkn
ia sdaj E jaa`a`( ]j` ukq lanba_phu gjas dks pk lqod ia sahh ^aukj` sd]p E pdkqcdp sana
iu heiepo* =j` ukq lnk^]^hu `e` iq_d ikna bkn ia ]j` ]hh ukqn Ld*@* opq`ajpo( pd]j sa _kqh`
]_pq]hhu oaa* Pd]jg ukq bkn aranupdejc* = ola_e]h pd]jg ukq pk ukqn osaap ]j` ldajkiaj]h seba
I]neo]* I]neo]( pd]jgo bkn dahlejc Ie_daha pk `a]h sepd qo araj `qnejc d]n` peiao
Iu Ld*@* _kqh` jkp d]ra ^aaj lkooe^ha sepdkqp pda a{knpo ]j` pda ]llnkr]h kb iu `eooanp]pekj
_kiieppaa6 Lnkb* Hekjah >ne]j`( Lnkb* B]^ek ?naop]je( Lnkb* I]t @e Lajp]( Lnkb* ?]nhk Cdavve(
]j`@n* PkiVeiiani]j* E skqh` hega pk pd]jg ukq bkn ]__alpejc pk ^a ejiu _kiieppaa6 E jaran
atla_pa` pk ^a ok bknpqj]pa pd]p pkl naoa]n_dano hega ukq `a_e`a` pk ^a l]np kb iu Ld*@* skng* E
pd]jg ukq bkn ]hh pda r]hq]^ha peia ukq d]ra olajp kj nareoejciu lnkcnaoo ]j` kj lnkre`ejcia
sepd pkl mq]hepu baa`^]_g* E na]hhu ]llna_e]pa` dks ukq sana( ]p pda o]ia peia( lnkbaooekj]h(
ejoecdpbqh( ]j` a]ou)ckejc* Hekjah( pd]jg ukq bkn ]__alpejc pk ar]hq]pa iu skng `aolepa ukqn
^qou naoa]n_d ]caj`]7 E na]hhu ]llna_e]pa` ukqn r]hq]^ha baa`^]_g `qnejc pda `abajoa ]j` ukqn
ln]eoao kj pda mq]hepu kb iu skng* B]^ek( pd]jg ukq bkn happejc ia da]n pda rke_a kb ] pkl na)
oa]n_dan ej ejbkni]pekj napnear]h ]^kqp iu skng* I]t ukq ]na kja kb pda ikop d]n`)skngejc(
lnkhe|_( ]j` oi]np laklha E d]` pda _d]j_a pk iaap( pd]jg ukq bkn ]hh pda _kjopnq_pera _kiiajpo
]^kqp iu skng7 E ]i hkkgejc bkns]n` pk op]np kqn naoa]n_d _khh]^kn]pekj* ?]nhk( pd]jg ukq bkn
cerejcia ckk` ]`re_ao ]^kqp iu bqpqna _]naan ]j` bkn odksejcia dks ukq _]j ^a ^kpd ] cna]p
naoa]n_dan ]j` ] _kkh lanokj* Pki( pd]jg ukq bkn cerejc ia pda kllknpqjepu pk _khh]^kn]pa sepd
ukq `qnejc iu ejpanjodel ]p Ie_nkokbp Naoa]n_d( E d]ra ha]njp ] hkp bnki ukq ]j` ukq d]ra ^aaj
kb cna]p ejolen]pekj `qnejc iu naoa]n_d*
@qnejc iu psk ejpanjodelo ]p Ie_nkokbp Naoa]n_d( @n* ?dneope]j >en` d]o ^aaj ] cna]p iajpkn(
_khh]^kn]pkn( ]j` bneaj`* ?dneo( pd]jg ukq bkn ]ogejc ia pk skng sepd ukq ]j` bkn i]gejc iu
ejpanjodelo opahh]n bnki aranu lanola_pera* Ukq p]qcdp ia ] hkp kj dks pk `k cna]p naoa]n_d* Ep
s]o ok bqj pk ha]nj pkcapdan dks pk `k ] cna]p mq]hep]pera opq`u* E _]jjkp bkncap dks pkcapdan sa
i]j]ca` pk oq^iep ]j ]saokia E?OA l]lan pda h]op `]u kb iu ejpanjodel ]p . ej pda iknjejc*
=hok( pd]jg ukq bkn ^aejc ] pnqaiajpkn( sdk dahla` ]j` qj`anopkk`ia araj ]^kqpiulanokj]h
eooqao* E ]i hkkgejc bkns]n` pk _kjpejqa _khh]^kn]pejc sepd ukq
E skqh` hega pk pd]jg ]hh iu _khha]cqao ej pda NARA=H naoa]n_d cnkql( ha` ^u Ie_daha H]jv]*
Ne_gu( Ien_a]( Heha( Banj]j`k( I]n_k( ]j` Nki]ej ukq i]`a a]_d kb iu skngejc `]uo ola_e]h*
r
Ukq sana jkp kjhu cna]p _khha]cqao( ^qp ]hok cna]p bneaj`o bnki pda ranu |nop `]u E ]nnera` ej
Hqc]jk* Ne_gu( pd]jg ukq bkn i]gejc pda k{e_a ] bqjju lh]_a ]j` bkn od]nejc sepd ia ] hkp kb
ukqn atlaneaj_a kj skng ]j` heba* Ien_a]( pd]jg ukq bkn ^aejc pda ikop sah_kiejc lanokj ej
pda k{e_a( ukqn ranu ok_e]h j]pqna s]o pda lanba_p chqa bkn ]hh pda nah]pekjodelo ej pda k{e_a* Heha(
ep d]o ^aaj cna]p pk skng sepd ukq( araj kj ranu oi]hh lnkfa_po( ukq odksa` ia dks kja _]j ^a
ranu lnkbaooekj]h( ^qp ]p pda o]ia peia jkp ] skng]dkhe_* Banj]j`k( aranu peia E d]ra pk `a]h
sepd k^fa_p kneajpa` eooqao( E ]hs]uo pdejg ]^kqp ukq ]j` dks ukq skqh` okhra pdai6 Ukq ]na ]
lnkcn]iiejc cqnq bkn ia* I]n_k( ukq ]na pda ^aop _khha]cqa pd]p E _kqh` d]ra aran ei]ceja`7
aranu `]u( E ieoo skngejcsepd ukq kj _kkh lnkfa_po sdeha d]rejc bqj ]j`i]gejc fkgao* Nki]ej(
ukq sana pda ^aop lkop)`k_ aran6 =o Ie_daha d]o ^aaj pda lanba_p ]`reokn pk ia( ukq sana pda
lanba_p lkop)`k_( jkpdejc haoo7 kja kb pda ^aop pdejco ]^kqp _kjpejqejc skngejc ej ]_]`aie] eo
pd]p E _]j opehh _khh]^kn]pa sepd ukq*
E skqh` hega pk pd]jg Lnkb* =jpdkju ?hara ]j` @n* =j`na] Ik__e( sdk _khh]^kn]pa` sepd ia kj
] ranu _kkh lea_a kb skng* Jkp kjhu ep d]o ^aaj ] lha]oqna pk skng sepd ukq( ^qp ]hok E bkqj` psk
cna]p bneaj`o* E sehh _kjpejqa pk d]ra bqj ]j` _khh]^kn]pa sepd ukq*
I]ju pd]jgo pk Lnkb* Iad`e F]v]uane( pda bkqj`ejc `a]j kb pda Qjeranoepu kb Hqc]jk( sdk c]ra
ia pda kllknpqjepu pk skng pdana* Pd]jg ukq bkn ^aejc oq_d ] cna]p at]ilha kb ajhecdpaja`
]_]`aie_ ]j` a`q_]pkn* =hok( pd]jg ukq bkn ukqn cna]p dahl pk eilnkra iu fk^ ]llhe_]pekjo pk
]_]`aie]*
?kj_anjejc pda Qjeranoepu kb Hqc]jk( i]ju pd]jgo ]hok pk pda je_a laklha skngejc ]p pda ̤`a)
_]j]pk*̥ Ukq dahla` ia `a]hejc sepd iu pn]rahejc ]j` hkceope_ eooqao ]hs]uo sepd ] _daanbqh
oieha ]j` ] bneaj`hu ]ppepq`a( ep s]o ]hs]uo ] lha]oqna pk ck pk ukqn k{e_a*
Pa]_dejc eo ha]njejc* @qnejc iu Ld*@* ua]no( E d]` pda cna]p kllknpqjepu pk oqlanreoa i]ju
>]_dahkn ]j`I]opan opq`ajpo* A^neo]( Bn]j_ao_k( Hq_]( Hknajvk( Naik( Pkii]ok( ]j`Repavoh]r(
E skqh` hega pk pd]jg ukq ]hh bkn cerejc ia pda lkooe^ehepu pk dahl ukq ej ]_dearejc ukqn p]ncapo
]j` bkn happejc ia ha]nj bnki ukq* = ola_e]h pd]jgo pk Pkii]ok( sdk eo ]hok ] cna]p bneaj`
]j` `a_e`a` pk fkej pda NARA=H cnkql ]o ] Ld*@* opq`ajp ]bpan d]rejc sknga` sepd qo bkn oet
ikjpdo* =jkpdan ola_e]h pd]jgo pk Ouhrea( sdk E `e` jkp iajpkn `ena_phu( ^qp sdk eo ]hs]uo
ejpanaopa` ej iu lnkcnaoo ]j` sdk ^a_]ia ] ckk` bneaj`*
Ckk` hq_g ]j` pd]jg ukq pk pda jas Ld*@* opq`ajpo ej pda NARA=H cnkql6 Nk^anpk( Hq_]( ]j`
Pkii]ok* >a ]s]na6 Ukq d]ra pk iaap ranu decd op]j`]n`o kb _kkhjaoo pk i]ejp]ej pda bknian
olenep kb pda cnkql 7%
=jkpdan pd]jgo ckao pk @n* Nkah Squpo( sdk d]o ^aaj iu pa]_dan ej pda okbps]na ajcejaanejc
_kqnoa `qnejc iu An]oiqo ej >nqooaho* Nkah( E skqh` hega pk pd]jg ukq ^a_]qoa( qj`kq^pa`hu(
sepdkqp pd]p _kqnoa E skqh` d]ra jaran `a_e`a` pk `k ] Ld*@* sepd Ie_daha* Ok( pd]jg ukq ] hkp
E dkla pk d]ra pda _d]j_a okia`]u pk pd]jg ukq ej lanokj*
Pda h]op( ^qp jkp ha]op( ̤]_]`aie_̥ pd]jg ukq ckao pk Lnkb* =nea r]j @aqnoaj( pda OANC cnkql(
]j` PQ @ahbp* E baah lnerehaca` pd]p ukq `a_e`a`̞araj ^abkna E `abaj`a` iu pdaoeo̞pk cera ia
pda _d]j_a pk _kjpejqaiu ]_]`aie_ _]naan ej ukqn cna]p cnkql( ]o ]j ]ooeop]jp lnkbaookn Pd]jg
ukq bkn ]hh ukqn oqllknp ]j` ukqn b]epd ej ia*
Pda |nop jkj)]_]`aie_ pd]jg ukq ckao pk pda kqpanikop _en_ha kb iu ̤b]iehu6̥ =haoo]j`n]( Ce)
]jhq_]( ]j` @]jeaha* Pd]jg ukq bkn ^aejc iu ^aop bneaj`o( bkn ]hs]uo ^aejc pdana bkn ia( ]j`
bkn ^aejc oq_d ]i]vejc laklha* Ukqn bneaj`odel d]o ^aaj ] cna]p oqllknp bkn ia `qnejc iu
Ld*@* ua]no* =haoo]j`n]( ukqn lanoaran]j_a ]j` hkra ej ukqn skng eo _kjpejqkqo ejolen]pekj bkn
ia6 Ukq gjks sd]p ep ia]jo pk hera bkn ] l]ooekj* E ]i eilnaooa` ]^kqp dks( okiapeiao( ukq
qj`anop]j` ia araj ^appan pd]j iuoahb ]j` dks ukq _]j hap ia gjks sd]p ukq pdejg fqop ^u
hkkgejc ]pia* Ce]jhq_]( E ]`iena dks ukq ]na ]^ha pk |j` pda ^aop ej pda oi]hh pdejco kb heba( ]j`
dks ukq ]na ok lnkq` kb ukqn nkkpo* Kqn bneaj`odel cnas eilnaooerahu ej pda h]op ua]no( `qnejc
sde_d sa d]` bqj pkcapdan ej ckk` peiao ]j` ukqsana sepd ia kj pda ^]` kjao( pnuejc pk i]ga
ia pdejg ]j` _daan ia ql* E seod ukq ]j` =haoo]j`n] ]hh pda ^aop sepd ukqn b]iehu* @]jeaha(
ukq d]ra ^aaj kj iu oe`a oej_a gej`anc]n`aj( ]j` E _kjoe`an ukq ]o ] ^nkpdan* E gjks E sehh
]hs]uo ^a ]^ha pk nahu kj ukq( ]j` ukq gjks ukq _]j `k pda o]ia sepd ia* E seod ukq ]hh pda
^aop sepd ukqn jas=iane_]j ]`rajpqna( bnkisde_d ukqsehh ^a ]^ha pk cap kqp pdaikop bkn ukq
]j` bkn pda laklha _hkoa pk ukq* Pk ]hh pda pdnaa kb ukq( pd]jg ukq bkn ^aejc oq_d ]j eilknp]jp
l]np kb iu sa``ejc6 Ce]jhq_] ]j` @]jeaha bkn ^aejc iu k{e_e]h ^aop iaj( ]j` =haoo]j`n] bkn
^aejc iu ^aop ̤i]j̥ ej la_pkna*
Pda oa_kj` b]iehu pd]jg ukq ckao pk iuiki( I]ne] ?neopej]( ]j` iu oeopan( ?de]n]* Iki( ukq
^nkqcdp ia pk heba ]j` p]qcdp ia pk ^a ] ckk` lanokj7 ukq p]qcdp ia sd]p eo eilknp]jp ]j`
sd]p eo r]hq]^ha( ukq p]qcdp ia sd]p eo necdp( ]j` ukq odksa` ia dks pk op]j` pda pnkq^hao
kb heba* Kb _kqnoa( jk kja _]j aran nalh]_a ukq* Oknahh]( E gjks E _]j nahu kj ukq bkn aranupdejc(
^a_]qoa ukq d]ra ]hs]uo ^aaj pdana bkn ia* Ukq pnqopa` ia ikna pd]j aranukja ahoa ]j` lqp
_kilhapa _kj|`aj_a kj ia( oej_a pda ranu ^acejjejc* Pd]jg ukq bkn ^aejc ]o ukq ]na* =j`
pd]jg ukq pk Hq_e]( Ie_daha( ]j` Nep]6 Pda ^aop jaldaso E _kqh` aran ei]ceja*
E skqh` hega pk o]u pd]jg ukq pk Kejgu( Ikjgu( N]j`u( Lajcqej]( ]j` Pkiiu* Bkn ^aejc oq_d
]j ]saokia pne^Ù ]j` bkn oqllknpejc ia l]peajphu sdeha E s]o snepejc pdeo pdaoeo*
Bej]hhu( pda h]op ]j` ikop eilknp]jp pd]jg ukq ckao pk pda ejjanikop _en_ha kb iu b]iehu6 Iu
seba( =jf]* =jf]( aranu ]j` a]_d `]u kb kqn heba ukq i]ga ia `eo_kran sd]p pnqa hkra baaho hega*
Pd]jg ukq bkn _dkkoejc ia ]o pda _kil]jekj bkn ukqn heba( bkn ]hs]uo at_aa`ejc iu atla_p]pekj
qj`an aranu lkooe^ha ]ola_p kb aranupdejc( ]j` bkn ^aejc pda ikop eilknp]jp l]np kb iu heba*
=h^anpk >]__dahhe
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Ejpnk`q_pekj
Dqi]j b]_pkno lh]u ] gau nkha ej okbps]na ajcejaanejc lnk_aooao* Ej -524( Iahrej ?kjs]u op]pa`
pda dulkpdaoeo( h]pan _]hha` ?kjs]u̢o H]s( pd]p ]ju knc]jev]pekj pd]p `aoecjo ] ouopai sehh lnk)
`q_a ] `aoecj sdkoa opnq_pqna eo ] _klu kb pda knc]jev]pekj̢o _kiiqje_]pekj opnq_pqna W04Y* Ej
pda lnk_aoo kb r]he`]pejc pdeo h]s( na_ajp naoa]n_d $a*c*( W/47 007 -0/Y% lnkre`ao are`aj_a pd]p ̤sdaj
pda knc]jev]pekj kb laklha ej ] okbps]na a{knp eo oeieh]n pk pda knc]jev]pekj kb pda okbps]na( pda lnkfa_p `kao
^appan pd]j sdaj pdau `e{an̥ W-05Y* Ej Bna` >nkkg̢o oaiej]h skng Pda Iupde_]h I]j)Ikjpd( sneppaj
ej -531( sa na]` pd]p pda jqi^an kb laklha ejrkhra` ej ] okbps]na lnkfa_p ej_na]oao epo _kilhatepu
atlkjajpe]hhu* >u ]j]huvejc pda deopknu kb |ra dqj`na` lnkfa_po( @aI]n_k ]j` Heopan nalknpa`
pd]p ej ikop b]eha` lnkfa_po ̤pdana s]o jkp ] oejcha pa_djkhkce_]h eooqa pk atlh]ej pda b]ehqnḁ W-.0Y*
Pk qj`anop]j` dqi]j b]_pkno ej okbps]na ajcejaanejc( kja odkqh` opq`u pda laklha ejrkhra` ej
] okbps]na lnkfa_p ]o pdau skng( pule_]hhu ^u _kj`q_pejc |ah` naoa]n_d W0-Y* Beah` naoa]n_d _kjoeopo
kb ̤] cnkql kb iapdk`o pd]p _]j ^a qoa`( ej`ere`q]hhu kn ej _ki^ej]pekj( pk qj`anop]j` `e{anajp ]ola_po
kb na]h sknh` ajrenkjiajpo̥ W--3Y ]j` ]hs]uo namqenao `]p] _khha_pekj* Hapd^ne`ca ap ]h* oqnraua`
dks |ah` naoa]n_d d]o ^aaj lanbknia` ej okbps]na ajcejaanejc ]j` ]__kn`ejchu lnklkoa` ]
p]tkjkiu kb `]p] _khha_pekj pa_djemqao ^u cnkqlejc pdai ej pdnaa i]ej oapo W--3Y6 $-% `ena_p(
$.% ej`ena_p( ]j` $/% ej`alaj`ajp* @ena_p `]p] _khha_pekj pa_djemqao $a*c*( bk_qo cnkqlo( ejpan)
reaso( mqaopekjj]enao( kn pdejg)]hkq` oaooekjo% namqena naoa]n_dano pk d]ra `ena_p ejrkhraiajp
sepd pda l]npe_el]jp lklqh]pekj7 ej`ena_p pa_djemqao $a*c*( ejopnqiajpejc ouopaio( kn ̤}u kj pda
s]hh̥% namqena pda naoa]n_dan pk d]ra kjhu ej`ena_p ]__aoo pk pda l]npe_el]jpo̢ re] `ena_p ]__aoo pk
pdaen skng ajrenkjiajp7 ej`alaj`ajp pa_djemqao $a*c*( ]j]huoeo kb pkkh qoa hkco( `k_qiajp]pekj
]j]huoeo% namqena naoa]n_dano pk ]__aoo kjhu skng ]npeb]_po( oq_d ]o eooqa nalknpo kn okqn_a _k`a*
Araj pdkqcd `ena_p pa_djemqao ]hhks pda atlaneiajpan pk k^p]ej ] cajan]h qj`anop]j`ejc kb pda
dqi]j b]_pkno ej pda okbps]na ajcejaanejc lnk_aoo ]j` iecdp ^a pda kjhu kjao pk c]qca ̤dks
ajfku]^ha kn ikper]pejc _anp]ej pkkho ]na pk qoa kn _anp]ej ]_perepeao pk lanbkni̥ W--3Y( pdau lnaoajp oar)
an]h `n]s^]_go pd]p pdna]paj pdaen r]he`epu ]j` ba]oe^ehepu* Bkn at]ilha( `ena_p pa_djemqao ]na
k^oanr]pekj]h pdqo iecdp oq{an bnki pda D]spdknja a{a_p W35Y $e*a*( pda kqplqp kb ] lnk_aoo eo jkp
nah]pa` pk ajrenkjiajp]h _kj`epekjo( ^qp n]pdan pk sdapdan kn jkp oq^fa_p ]na ^aejc k^oanra`%7
iknakran( ej `ena_p pa_djemqao ̤]hh `]p] eo lkpajpe]hhu qoabqh ]j` pda qoabqhjaoo kb ] l]npe_qh]n lea_a
kb `]p] eo kbpaj jkp gjksj qjpeh ]bpan ep eo _khha_pa`̥ W-31Y( pdqo pda naoa]n_dan _kqh` kiep ]j` jkp
na_kn` oecje|_]jp `ap]eho sdeha _kj`q_pejc pda k^oanr]pekj7 ej ]``epekj( pda `]p] mq]hepu eo kbpaj
^]oa` kj oq^fa_po̢ ]^ehepu pk naiai^anejc( sde_d _]j ^a ^e]oa` W-31Y7 |j]hhu( |j`ejc ]llnklne]pa
oq^fa_po bkn ] _]oa opq`u eo d]n`( aola_e]hhu ej ej`qopne]h ]j` `eopne^qpa` oappejco W.,-Y*
Ceraj pda `n]s^]_go kb `ena_p `]p] _khha_pekj pa_djemqao( i]ju naoa]n_dano ]na lanbkniejc ej)
raopec]pekjo ^u ia]jo kb ej`alaj`ajp `]p] _khha_pekj* Ej l]npe_qh]n( okbps]na `arahkliajp pkkho
oq_d ]o ranoekj _kjpnkh ouopaio( eooqa pn]_gano( ]j` i]ehejc heop oanre_ao lnk`q_a ]j` na_kn`
] h]nca ]ikqjp kb ejbkni]pekj opkna` ej okbps]na `]p] nalkoepkneao* >u iejejc pdaoa okbps]na
/
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nalkoepkneao( naoa]n_dano atpn]_p `]p] ^kpd pk ailene_]hhu r]he`]pa jkrah naoa]n_d e`a]o ]j` pk
oqllknp ln]_pepekjano̢ `]u)pk)`]u ]_perepeao oq_d ]o lnkcn]i _kilnadajoekj( naranoa ajcejaan)
ejc( kn na)`k_qiajp]pekj p]ogo W5.Y*
-*- Pda Lnk^hai
Pda bk_qo kb ikop naoa]n_d ej iejejc okbps]na nalkoepkneao eo `ena_pa` pk nalkoepkneao _kjp]ejejc
opnq_pqna` `]p]( oq_d ]o _k`a _d]jca nalkoepkneao* Pda ejbkni]pekj ej oq_d nalkoepkneao eo sahh
opnq_pqna`( ^a_]qoa ep _kilneoao ]npeb]_po aepdan sneppaj ^u dqi]jo bkn ] i]_deja $a*c*( okqn_a
_k`a( bkni]h ola_e|_]pekjo ]j` ik`aho% kn cajan]pa` ^u ] i]_deja bkn dqi]jo $a*c*( ata_qpekj
pn]_ao%* Pda gjksha`ca ai^a``a` ej opnq_pqna` `]p] _]j _qnnajphu ^a atpn]_pa` ]j` ik`aha`
pdnkqcd sahh)aop]^heoda` pa_djemqao* Bkn pdeo na]okj( ikop kb pda pkkho( ]_dearaiajpo( ]j` na)
oa]n_d ]na `ena_pa` pk pda |j]h lnk`q_p( pda kqp_kia( kb okbps]na `arahkliajp( n]pdan pd]j pda
laklha ]j` pda lnk_aoo pd]p cajan]pa pda okbps]na lnk`q_p*
Opnq_pqna` `]p] ]josano kjhu heppha ]^kqp dqi]j b]_pkno narkhrejc ]nkqj` ] okbps]na lnkfa_p*
Pdeo eo ] lnk^hai ^a_]qoa laklha ]j` _khh]^kn]pekj lh]u ] _ajpn]h nkha ej okbps]na ajcejaanejc
W-.0Y* Ej pdeo raej( ej .,,5( ]p pda Skngodkl kj ?kklan]pera ]j` Dqi]j =ola_po kb Okbps]na
Ajcejaanejc $?D=OA%( Nk^anp @aHeja lkejpa` kqp pd]p kjhu .,! kb pda l]lano ej pda /-op a`epekj
kb pda Ejpanj]pekj]h ?kjbanaj_a kj Okbps]na Ajcejaanejc $E?OA% `a]hp sepd okbps]na ̤]o pdkqcd
ep sana _na]pa` ^u laklha skngejc pkcapdan*̥
Pk ]_deara naoqhpo ]j` ]josano pd]p ]na _hkoan pk pdkoa kb `ena_p |ah` naoa]n_d ]j` pk lnkre`a jas
lanola_perao ]j` ejoecdpo pk qj`anop]j` ]j` oqllknp okbps]na `arahkliajp( ej kqn `eooanp]pekj
sa s]jp pk ieja qjopnq_pqna` `]p] nalkoepkneao( sde_d ]na ej}qaj_a` ^u dqi]j b]_pkno* Oq_d
okbps]na `]p] okqn_ao ]n_dera `]p] pd]p eo lnk`q_a` ^u dqi]jo bkn dqi]jo6 `k_qiajpo( oq_d
]o ai]eho( _d]jca _kiiajpo( kn ^qco̢ nalknpo( sneppaj ej j]pqn]h h]jcq]ca ]j` qoa` pk at_d]jca
ejbkni]pekj ]ikjc laklha*
Qjopnq_pqna` `]p] lkoao `e{e_qhp _d]hhajcao pk pda naoa]n_dano sdk s]jp pk napneara ia]jejcbqh
]j` nahar]jp ejbkni]pekj* Dksaran( ^ahearejc ej pda ]`r]jp]cao pd]p d]rejc pdeo jas bkni kb
ejbkni]pekj ]p kqn `eolko]h skqh` ^nejc( sa ]na _kjrej_a` pd]p ̤sa odkqh` jkp ^a `eooq]`a` bnki
kqn `qpu ^u pda ateopaj_a kb patpq]h j]nn]pera ej ]npeb]_po̥ W2.Y* Ej pdeo `eooanp]pekj( sas]jp pk ejraope)
c]pa pdeo bkni kb ejbkni]pekj( sepd pda ]ei kb ^nk]`ajejc kqn reas ]j` _kilhaiajpejc _qnnajp
]llnk]_dao ^]oa` kj opnq_pqna` `]p] pk eilnkra ouopai `arahkliajp ]j` qj`anop]j`ejc*
-*. Pdaoeo Op]paiajp
Sa op]pa kqn pdaoeo ]o bkhhkso6
Pda _kjpajp kb qjopnq_pqna` `]p]( oq_d ]o ai]eho( lnk`q_a` `qnejc pda arkhqpekj kb ] okbps]na
lnkfa_p eo ] r]hq]^ha ejbkni]pekj okqn_a pk oqllknp okbps]na qj`anop]j`ejc ]j` arkhqpekj(
]j` pk _kilhaiajp pda `]p] ieja` bnki opnq_pqna` okqn_ao( oq_d ]o okqn_a _k`a ]npeb]_po*
Pk r]he`]pa kqn pdaoeo( sa ikophu bk_qoa` kj `arahkliajp ai]eh `]p]( ]hpdkqcd pda lnaoajpa`
]llnk]_dao ]j` |j`ejco _]j ^a ]`]lpa` pk kpdan qjopnq_pqna` `]p] ]npeb]_po( oq_d ]o ^qc nalknp
_kiiajpo ]j` _d]jca _kiiajpo* Bkn pda r]he`]pekj( sa `areoa` ] jqi^an kb ]llnk]_dao ]j`
0
-*/ ?kjpne^qpekjo
eilhaiajpa` pdai ej ] _kilnadajoera pkkhoap pk b]_a pda psk i]ej _d]hhajcao ej ai]eh ]j`
qjopnq_pqna` `]p] iejejc6
@eo_kjja_pekj >apsaaj Qjopnq_pqna` =npeb]_po ]j` ?k`a =npeb]_po* Qjopnq_pqna` `]p]( sde_d eo pk ^a
na]` ^kpd ^u pda laklha ejrkhra` ej pda arkhqpekj kb pda ouopai ]j` ^u pda laklha pd]p qoa
ep( kbpaj nabanaj_a( atlhe_ephu kn eilhe_ephu( kpdan `]p] okqn_ao oq_d ]o okqn_a _k`a ]j` hkc
nalknpo* Dksaran( pda ]_pq]h hejgejc pk pdaoa ajpepeao eo pk ^a `kja ^u pda na]`an* Iknakran(
pda hejgo ]na kjas]u6 Pdana eo jk hejg bnki okqn_a _k`a pk qjopnq_pqna` `]p] kn re_a)rano]*
?kjja_pejc qjopnq_pqna` `]p] pk pda okqn_a _k`a eo ] ja_aoo]nu opal pk qoa pdeo `]p] ej pda
_kjpatp kb okbps]na `arahkliajp ]j` ]j]huoeo*
Jkeou ]j` Ieta`)h]jcq]ca ?kjpajp Qjopnq_pqna` `]p] eo kbpaj jkeou bkni kb ejbkni]pekj6 Ep eo jkp
bkni]h( _kjp]ejo ennahar]jp `]p]( ejbkni]pekj iecdp ^a snkjc kn ej_kilhapa( ]j` ]qpdkno
]na jkp lnkbaooekj]h snepano ]j` kbpaj qoa f]nckj* Qjopnq_pqna` `]p] nah]pa` pk ] okbps]na
ouopai( pdaj( `k jkp kjhu _kjp]ej oajpaj_aosneppaj ej j]pqn]h h]jcq]ca( ^qp ]hok bn]ciajpo
sneppaj ej kpdan ̤h]jcq]cao(̥ oq_d ]o okqn_a _k`a( ata_qpekj pn]_ao( kn l]p_dao* Pk atpn]_p
nahar]jp ]j` _knna_p ejbkni]pekj bnki qjopnq_pqna` `]p]( ep eo ja_aoo]nu pk naikra pda qj)
s]jpa` `]p]( na_kcjeva pda `e{anajp h]jcq]cao( ]j` oq^oamqajphu cera ] opnq_pqna pk pda
_kjpajp $pdqo aj]^hejc pa_djemqao pk atlhkep pda la_qhe]nepeao kb a]_d h]jcq]ca%*
Pda r]he`]pekj kb kqn pdaoeo _kjoeopo ej `areoejc ]j` ]llhuejc ]j]huoeo pa_djemqao kj pkl kb kqn
pkkhoap* Sepd pdaoa pa_djemqao sa odks pd]p( ^u ]j]huvejc qjopnq_pqna` _kjpajp( sa oqllknp
okbps]na qj`anop]j`ejc ]j` arkhqpekj*
-*/ ?kjpne^qpekjo
Pda i]ej _kjpne^qpekjo kb pdeo `eooanp]pekj _]j ^a _h]ooe|a` ej bkqn _]packneao6 atlhkn]pknu ej)
raopec]pekj( pkkho ]j` iejejc ]llnk]_dao( ]j]huoao( ]j` lq^he_hu ]r]eh]^ha ^aj_di]ngo*
Atlhkn]pknu Ejraopec]pekj
-* Sa _kj`q_pa` ]j epan]pera atlhkn]pknu ejraopec]pekj pk `eo_hkoa _d]hhajcao ]j` ^aja|po
kb atlhkepejc ai]eh `]p] pk oqllknp qj`anop]j`ejc ]j` `arahkliajp kb okbps]na lnkfa_po*
Pdeo eo pda iapdk`khkcu sa bkhhks ej kqn `eooanp]pekj $oaa Oa_pekj /*-%*
.* Sa e`ajpe|a` pda eilknp]j_a kb na_kjja_pejc `arahkliajp ai]eho pk okqn_a _k`a ]npeb]_po
$oaa ?d]lpan 0%*
/* Sa na]heva` pda eilknp]j_a kb e`ajpebuejc pda opnq_pqna ej ai]eh `]p] $oaa ?d]lpan 3%7
0* Sa e`ajpe|a` pda eilknp]j_a kb qj`anop]j`ejc pda opnq_pqna` _kjpajp ej ai]eh `]p] $oaa
?d]lpan 4%* Sa na]heva` pdeo _]jjkp ^a ]_deara` qoejc ] hate_]h ]llnk]_d ]j` nacqh]n at)
lnaooekjo( ^qp ep namqenao ] bqhh)}a`ca` l]noejc ]llnk]_d*
1* Sa e`ajpe|a` pd]p `arahkliajp ai]eho ]na _kilkoa` kb ] jqi^an kb h]jcq]cao $oaa ?d]l)
pan 5% pd]p odkqh` ^a na_kcjeva` pk aj]^ha oq^oamqajp ]`)dk_ ]j]huoao*
2* Sa _kj`q_pa` ] mq]hep]pera opq`u W42Y pk qj`anop]j` sd]p `]p] _]j ^a bkqj` ej KOO i]eh)
ejc heopo $oaa ?d]lpan -,%* Sa _kj`q_p pdeo naoa]n_d pk cqe`a bqpqna ejraopec]pekjo kj pdeo
bkni kb qjopnq_pqna` okbps]na `]p]*
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?d]lpan - Ejpnk`q_pekj
Pkkho ]j` Iejejc =llnk]_dao
3* Sa lnaoajp IңҦҟҬ W-07 -1Y ]j atpajoera ]j` atpajoe^ha iap])ik`ah ]j` pkkhoap pk atlhkna
ai]eh ]j` qjopnq_pqna` `]p] $oaa Oa_pekj /*.%*
4* Sa `areoa`( eilhaiajpa`( ]j` paopa` ] jqi^an kb hecdpsaecdp ]llnk]_dao W-/Y pk na_kran
pda pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` okqn_a _k`a ]npeb]_po $oaa Oa_pekj 0*/%*
5* Sa _kj`q_pa` ] _kilnadajoera ar]hq]pekj kb op]pa)kb)pda)]np hejgejc pa_djemqao W-4Y* Sa
_kil]na `e{anajp hejgejc iapdk`o( n]jcejc bnki kqn hecdpsaecdp ]llnk]_dao pk ikna
_kilhat ]llnk]_dao bnki pda ejbkni]pekj napnear]h $EN% |ah` $oaa Oa_pekj 0*1%*
-,* Sa atpaj`a`IңҦҟҬ pk ik`ah ^qc ejbkni]pekj* Sa atpaj` kqn iap])ik`ah pk oqllknp jas
iapne_o cajan]pa` ^u kqn hecdpsaecdp ai]eh)pk)_k`a hejgejc ]llnk]_d W-.Y $oaa ?d]lpan 1%*
--* Sa _na]pa` NAҧқңҦ W-27 -37 5Y( ]j A_heloa lhqcej ^]oa` kj kqn ai]eh)pk)_k`a hejgejc ]l)
lnk]_d* Ep i]gao ai]eh `]p] ]r]eh]^ha ej pda E@A( e*a*( pda lh]_a sdana `arahklano olaj`
ikop kb pdaen peia $oaa Oa_pekj 2*.%*
-.* Sa `areoa` ]j` ar]hq]pa` hecdpsaecdp pa_djemqao pd]p `apa_p okqn_a _k`a bn]ciajpo ej
ai]eho ^u atlhkepejc _d]n]_paneope_o kb okqn_a _k`a patp $oaa ?d]lpan 3%*
-/* Sa `areoa` ңHқҨҞҟҬ W-,Y( ]j eoh]j` l]noan pk na_kcjeva( atpn]_p( ]j` ik`ah okqn_a _k`a
bn]ciajpo eiianoa` ej j]pqn]h h]jcq]ca patp* ңHқҨҞҟҬ eo ^]oa` kj pda =OB)O@B Iap])
Ajrenkjiajp W-52Y( ]j` sa ar]hq]pa ep atpn]_pejc ejbkni]pekj bnki ai]eho $oaa ?d]lpan 4%*
-0* Sa _na]pa` LҟҮңҮEҭҦқҨҞ( ] }ate^ha ]j` atpajoe^ha bn]iaskng bkn ^qeh`ejc ]j` _kilkoejc
eoh]j` l]noano* LҟҮңҮEҭҦқҨҞ eo sneppaj ej OҧқҦҦҮқҦҥ ]j` eo ^]oa` kj pda l]noan cajan]pkn
LҟҮңҮLқҬҭҟҬW-2/Y* Sa ar]hq]pa` ep ^u atpn]_pejc okqn_a _k`a bn]ciajpo bnki Op]_g Kran)
}ks lkopo $oaa ?d]lpan 4%*
-1* Sa _na]pa` ] jkrah ]llnk]_d pd]p bqoao eoh]j` l]noejc ]j` i]_deja ha]njejc pa_djemqao
bkn _h]ooe|_]pekj kb ai]eh hejao W--Y* Kqn ]llnk]_d( j]ia` Iүҝҝқ( eo ]^ha pk lanbkni ]q)
pki]pe_ _h]ooe|_]pekj kb pda _kjpajp kb `arahkliajp ai]eho ejpk |ra h]jcq]ca _]packneao6
j]pqn]h h]jcq]ca patp( okqn_a _k`a bn]ciajpo( op]_g pn]_ao( _k`a l]p_dao( ]j` jkeoa $oaa
?d]lpan 5%*
-2* Sa _na]pa` ] jkrah sa^ ]llhe_]pekj pk i]jq]hhu _h]ooebu ai]eh _kjpajp* Sa atpaj` pda
IңҦҟҬ Cқҧҟ ^u _na]pejc ] jkrah qoan ejpanb]_a ]j` ]``ejc jas ba]pqnao $oaa ?d]lpan 5%*
-3* Sa _na]pa` ] _k`ejc ouopai pd]p eo naqo]^ha bkn ]j]huoeo kb `arahklan _kiiqje_]pekj ej
cajan]h( ]j` i]ehejc heopo ej l]npe_qh]n $oaa ?d]lpan -,%*
=j]huoao
-4* Sa odks pd]p ] jqi^an kb lnkcn]i _kilnadajoekj p]ogo ]na ajd]j_a` ^u d]rejc ai]eh
`]p] ]p `eolko]h $oaa ?d]lpan 2%* Sa qoa` NAҧқңҦ $oaa Oa_pekj 2*.% ]j` pda _kjja_pekj
^apsaaj ai]eho ]j` okqn_a _k`a pk _kilhapa pdeo p]og W-3Y*
-5* Sa `areoa` ] jkrah `aba_p lna`e_pekj pa_djemqa ^]oa` kj ai]eh `]p]* Sa ar]hq]pa` pda
lanbkni]j_a kb kqn ik`ah kj bkqn KOO ouopaio W-.Y*
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-*0 Kqpheja
.,* Sa qoa ңHқҨҞҟҬ pk _kj`q_p ] jqi^an kb okbps]na arkhqpekj ]j]huoao* Sa na_kjopnq_p pda
ik`ah kb ] okbps]na ouopai bnki epo ai]eho ]j` sa `apa_p o]heajp ikiajpo ej epo deopknu*
$oaa ?d]lpan 4%*
.-* Sa ]ooaooa` pda bnamqaj_u kb `eo_qooekj pkle_o ej `arahkliajp i]ehejc heop $oaa ?d]l)
pan -,%* Ej l]npe_qh]n( sa bkqj` pd]p eilhaiajp]pekj `ap]eho ]na jkp atpnaiahu lnkiejajp*
Lq^he_hu =r]eh]^ha >aj_di]ngo
..* Sa lnk`q_a` psk ^aj_di]ngo bkn ar]hq]pejc pda na_kranu kb pn]_a]^ehepu hejgo ^apsaaj
ai]eho ]j` okqn_a _k`a ]npeb]_po $oaa ?d]lpan 0%* Sa _na]pa` pdai ^u ]j]huvejc pda i]eh)
ejc heopo kb oet `eranoa KOO ouopaio sneppaj ej bkqn `e{anajp lnkcn]iiejc h]jcq]cao* Ep
ej_hq`ao ikna pd]j 1(,,, i]jq]hhu ]jjkp]pa` ai]eho*
./* Sa lnk`q_a` ] ^aj_di]ng pd]p ba]pqnao oapo kb o]ilha ai]eho( n]j`kihu atpn]_pa` bnki
|ra qjnah]pa` FқҰқ KOO ouopaio( sde_d sai]jq]hhu na]` pk h]^ah opnq_pqna` bn]ciajpo* Ep
ej_hq`ao ikna pd]j -(4,, i]jq]hhu h]^ahha` ai]eho $oaa ?d]lpan 3%*
.0* Sa lnk`q_a` ] ^aj_di]ng bkn ar]hq]pejc pda na_kcjepekj( atpn]_pekj( ]j`ik`ahejc kb FқҰқ
_kjpajp ej ai]eh `]p] $oaa ?d]lpan 4%* Sa _na]pa` ep ^u na]`ejc ]j` h]^ahejc o]ilha ai]eho
bnki bkqn qjnah]pa` FқҰқ KOO ouopaio* Ep _kilneoao -44 h]^ahha` ai]eho sepd `ao_ne^a`
opnq_pqna` bn]ciajpo*
.1* Sa ]`]lpa` ]j` eilnkra` ] lnarekqohu lq^heoda` ^aj_di]ng pk ]ooaoo pda na_kcjepekj kb
okqn_a _k`a bn]ciajpo ej Op]_g Kran}ks lkopo* Ep _kilneoao -44 lkopo ai^a``ejc ikna
pd]j /1, _k`a bn]ciajpo $oaa ?d]lpan 4%*
.2* Sa lnk`q_a` ] ^aj_di]ng pk ar]hq]pa pda _h]ooe|_]pekj kb ai]eh hejao ejpk |ra _]packneao(
e*a*( j]pqn]h h]jcq]ca( okqn_a _k`a( l]p_d( op]_g pn]_a( ]j` jkeoa $oaa ?d]lpan 5%* Ep ba]pqnao
ikna pd]j -(0,, ai]eho _kilneoejc ]hikop 25(,,, i]jq]hhu _h]ooe|a` hejao*
.3* Sa _na]pa psk ^aj_di]ngo6 kja bkn ai]eh pdna]` _]packnev]pekj ]j` kja bkn naokhrejc
]he]oao kb l]npe_el]jpo $oaa ?d]lpan -,%* Kqn ^aj_di]ng ]na _kilneoa` kb ikna pd]j 1,,
i]jq]hhu _h]ooe|a` pdna]`o ]j` ikna pd]j /-, naokhra` ]he]oao ]j` ai]eh ]``naooao*
-*0 Kqpheja
Pda naop kb pda `eooanp]pekj eo opnq_pqna` ]o bkhhkso6
L]np E6 Lnkhkcqa* Ej pda |nop l]np kb pdeo `eooanp]pekj( sa ejpnk`q_a pda ^]_gcnkqj` ]j` pda
ikper]pekj bkn kqn pdaoeo* Sa lnaoajp pda _d]hhajcao pk lnkra kqn pdaoeo ]j` pda iapdk`khkcu
sa bkhhksa` ej kqn skng*
?d]lpan . lnkre`ao ] deopkne_]h lanola_pera kj kqn skng( ^u lnaoajpejc pda deopknu kb iejejc
okbps]na nalkoepkneao ]j` ]j]huvejc pda $ikna na_ajp% skng kj qoejc qjopnq_pqna` `]p]
bkn okbps]na ajcejaanejc* Sa ]hok oqnrau skng nah]pa` pk pda ]j]huoeo kb ai]eh `]p]*
?d]lpan / lnaoajpo pda iapdk`khkcu sa qoa` ej pda _kqnoa kb kqn `eooanp]pekj( `ao_ne^ejc kqn
epan]pera atlhkn]pknu naoa]n_d( pda pkkhoap sa `areoa` bkn oqllknpejc kqn naoa]n_d( ]j` pda
`a_eoekj p]gaj ej panio kb _]oa opq`eao ]j` nalhe_]pekj*
3
?d]lpan - Ejpnk`q_pekj
L]np EE6 Hejgejc Qjopnq_pqna` @]p] ]j` Okqn_a ?k`a =npeb]_po* Ej pdeo l]np kb kqn `eooanp]pekj(
sa _kran pda |nop _d]hhajca kb iejejc `arahkliajp ai]eh `]p]6 Na_kranejc pda pn]_a]^ehepu hejgo
^apsaaj ai]eho ]j` okqn_a _k`a ]npeb]_po* Sa `areoa` hecdpsaecdp pn]_a]^ehepu pa_djemqao ]j`
ar]hq]pa pdai ]c]ejop op]pa)kb)pda)]np EN pa_djemqao* >qeh`ejc kj pkl kb kqn hecdpsaecdp pa_d)
jemqao( sa lnaoajp ] jkrah `aba_p lna`e_pekj ]j]huoeo ]j` ] pkkh( sde_d sa qoa` pk ar]hq]pa pda
qoabqhjaoo kb ai]eh `]p] pk oqllknp lnkcn]i _kilnadajoekj*
?d]lpan 0 lnaoajpo kqn hecdpsaecdp pn]_a]^ehepu pa_djemqao( ^]oa` kj oeilha patp i]p_dejc( ]j`
pda ar]hq]pekj sa _kj`q_pa` ]c]ejop op]pa)kb)pda)]np EN pa_djemqao* Sa oqnlneoejchu bkqj`
pd]p( ej pda _]oa kb ai]eho( oeilha patp i]p_dejc opehh k{ano pda ^aop naoqhpo* Na]okjejc kj
pda naoqhpo sa na]heva` pd]p( `e{anajphu bnki kpdan j]pqn]h h]jcq]ca `k_qiajpo( sde_d
]na sneppaj ^abkna pda ]_pq]h eilhaiajp]pekj( ai]eho ]na ^aejc oajp sdeha `arahklano ]j`
qoano ]na _na]pejc ]j` qoejc pda ]_pq]h ]llhe_]pekj* Bkn pdeo na]okj( ikop kb pda peia( _k`a
]npeb]_po pd]p ]hna]`u ateop ]na nabanna` pk qoejc pdaen ]_pq]h j]iao* =o ] _kjoamqaj_a kqn
hecdpsaecdp pa_djemqao k{an pda ikop a{a_pera naoqhpo*
?d]lpan 1 lnaoajpo ] `aba_p lna`e_pekj ]j]huoeo ^]oa` kj ai]eh `]p]* D]rejc pda pn]_a]^ehepu hejgo
^apsaaj okqn_a _k`a ajpepeao ]j` ai]eho( sa `areoa` ] oap kb jas iapne_o pk ajne_d ] ouo)
pai ik`ah sepd ejbkni]pekj atpn]_pa` bnki ai]eh ]n_derao* Oq_d iapne_o oaeva pda ̤lkl)
qh]nepu̥ kb okqn_a _k`a ajpepeao ej pda `eo_qooekjo p]gejc lh]_a ej ai]eho* Sa qoa` pdaoa
jas iapne_o pk lanbkni `aba_p lna`e_pekj bkn k^fa_p)kneajpa` ouopaio ]p _h]oo harah( ]j`
sa _kil]na` pdaen lna`e_pera lksan pk pd]p kb iapne_o k^p]eja` pdnkqcd opnq_pqna` `]p]
$e*a*( k^fa_p)kneajpa`iapne_o( _d]jca+`aba_p iapne_o%* Sa ]_deara` naoqhpo oeieh]n pk okqn_a
_k`a iapne_o( ^qp ejbanekn pk _d]jca iapne_o* Pda ikop ejpanaopejc _kjpne^qpekj kb kqn iap)
ne_o eo pd]p( ^u _ki^ejejc pda iapne_o atpn]_pa` bnki nalkoepkneao sepd `e{anajp bkni kb
`]p] $e*a*( opnq_pqna` ]j` qjopnq_pqna`%( sa _kqh` eilnkra pda kran]hh lna`e_pera lksan*
?d]lpan 2 ejpnk`q_ao NAҧқңҦ* >u qoejc kqn hecdpsaecdp pn]_a]^ehepu pa_djemqao( sde_d lnkre`a
naoqhpo ej ] bas oa_kj`o araj sdaj hejgejc kja _k`a ajpepu pk pdkqo]j`o kb ai]eho( sa
eilhaiajpa` NAҧқңҦ( ]j A_heloa lhqcej( pk i]ga ai]eh `]p] ]r]eh]^ha ej pda lh]_a sdana
`arahklano olaj` ikop kb pdaen peia̞E@Ao* Sa oq^oamqajphu qoa` NAҧқңҦ pk ranebu pd]p
d]rejc ai]eh `]p] ]p `eolko]h ej pda `arahkliajp ajrenkjiajp ajd]j_ao p]ogo nah]pa` pk
lnkcn]i _kilnadajoekj ]j` okbps]na `arahkliajp*
L]np EEE6 Opnq_pqnejc Qjopnq_pqna` @]p]* Ej pdeo l]np kb kqn `eooanp]pekj( sa _kran pda oa_kj`
_d]hhajca kb iejejc `arahkliajp ai]eh `]p]6 Cerejc ]j ]llnklne]pa opnq_pqna pk pda qjopnq_)
pqna` _kjpajp* Pk pdeo ]ei( sa |nop pnea` hecdpsaecdp iapdk`o bkn `apa_pejc _k`a _kjpajp* Pdaj(
na]hevejc pd]p `apa_pekj eo jkp oq{e_eajp( sa _na]pa` ]j ]llnk]_d( ^]oa` kj eoh]j` l]noejc( pk
na_kcjeva( atpn]_p( ]j` ik`ah opnq_pqna` bn]ciajpo ej `arahkliajp ai]eho* Pdeo cn]jpa` qo ]
^appan qj`anop]j`ejc kb ai]eh _kjpajp* Sa lnaoajp ] jqi^an kb ]j]huoao pd]p qoa` pdeo jkrah ej)
bkni]pekj* Sa eilnkra` kqn ]llnk]_d ^u eilhaiajpejc ] }ate^ha ]j` atpajoe^ha eoh]j` l]noejc
bn]iaskng( ]j` qoejc ep kj qjopnq_pqna` `]p] kpdan pd]j `arahkliajp ai]eho6 Op]_g Kran}ks
lkopo* Bej]hhu sa odks dks pdeo ]llnk]_d _kqh` ^a qoa` pk oqllknp kpdan okbps]na `arahkliajp
p]ogo*
?d]lpan 3 lnaoajpo kqn ejepe]h skng kj pnuejc pk cera ] opnq_pqna pk pda qjopnq_pqna` ai]eh `]p]*
Sa bkqj` pd]p ai]eho kbpaj _kjp]ej opnq_pqna` bn]ciajpo( oq_d ]o okqn_a _k`a( sde_d
odkqh` jkp ^a pna]pa` amq]hhu pk pda naop kb pda _kjpajp* Sa `areoa` hecdpsaecdp pa_djemqao
pd]p( kj pda ^]oeo kb oeilha patp ejola_pekjo( atlhkepejc _d]n]_paneope_o kb okqn_a _k`a patp(
_]j `apa_p okqn_a _k`a bn]ciajpo ej ai]eho( b]op ]j` sepd ] decd ]__qn]_u* Kqn iapdk`o
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-*0 Kqpheja
]_deara` lanbkni]j_a decdan pd]j pda kjao lnarekqohu k^p]eja` pdnkqcd _kilhati]_deja
ha]njejc pa_djemqao*
?d]lpan 4 lnaoajpo ңHқҨҞҟҬ( ]j eoh]j` l]noejc ]llnk]_d ^]oa` kj =OB)O@B* =bpan ar]hq]pejc ep
]c]ejop ] i]jq]hhu eilhaiajpa` ^aj_di]ng( sa qoa` ep pk _kj`q_p okbps]na ]j]huoeo kj
]j KOO ouopai* =bpans]n`o( sa lnaoajp LҟҮңҮEҭҦқҨҞ( ] ikna _kilnadajoera( atpajoe^ha(
]j` }ate^ha bn]iaskng sa `areoa` pk _na]pa ]j` _kilkoa eoh]j` l]noano*
?d]lpan 5 lnaoajpo Iүҝҝқ( ]j ]llnk]_d pk _h]ooebu `arahkliajp ai]eh hejao* Ceraj pda `eranoepu
kb h]jcq]cao qoa` ej pda at]ilha ai]eh( eb sa _kjoe`an epo _kjpajp ]o ] oejcha ^]c kb skn`o(
sa skqh` k^p]ej ] ikphau oap kb }]ppaja` panio sepdkqp ] _ha]n _kjpatp( ]j` sa skqh`
oaranahu na`q_a pda mq]hepu ]j` pda ]ikqjp kb ]r]eh]^ha ejbkni]pekj* >u ]qpki]pe_]hhu
`eopejcqeodejc pda l]npo pd]p bkni ]j ai]eh( sa lnkre`a ^appan oqllknp bkn oq^oamqajp
]j]huoao ]j` p]ogo( oq_d ]o pn]_a]^ehepu na_kranu kn _kjpajp oqii]nev]pekj* Iүҝҝқ bqoao
eoh]j` l]noejc ]j` i]_deja ha]njejc pk lnklkoa ] nk^qop ]j` ]__qn]pa ]llnk]_d*
L]np RE6 Alehkcqa Ej pda h]op l]np kb kqn `eooanp]pekj sa p]ga ] opal ^]_g bnki pda `e{anajp
_d]hhajcao ]j` ]j]huoao `kja kj `arahkliajp ai]eho ]j` _kjoe`an kqn skng ]o ] sdkha ]j` sa
hkkg bqnpdan pk |j` pda `ena_pekjo bkn bqpqna naoa]n_d* Oej_a sa oajoa` pd]p i]ehejc heopo ej KOO
_kiiqjepeao d]ra ^aaj b]_ejc ] odebp sepd naola_p pk pdaen qo]ca( sa |nop _kj`q_pa` ] skng pk
ql`]pa kqn gjksha`ca kj pda `]p] ]r]eh]^ha jks]`]uo ej i]ehejc heop* Pdeo dahlo qo pk p]ncap
kqn bqpqna naoa]n_d pk pda ikop eilknp]jp ejbkni]pekj ]r]eh]^ha ej i]ehejc heop ]j` ]hok pk pda
ikop lnkieoejc nalkoepkneao kb qjopnq_pqna` `]p]* Oq^oamqajphu( sa lnaoajp kqn _kjpne^qpekjo
]j` kqpheja bqpqna naoa]n_d `ena_pekjo sa ajreoekj*
?d]lpan -, lnaoajpo ]j atpajoera mq]hep]pera naoa]n_d kj pda `arahkliajpi]ehejc heop kb ]i]pqna
]j` se`ahu qoa` KOO ouopai* Kqn ]ei eo pk ql`]pa kqn gjksha`ca kb i]ehejc heop qo]ca
]j` `]p]* Sa bkqj` pd]p `arahkliajp ai]eho ]na hkoejc pdaen nkha ]o pda dq^ kb lnkfa_p
_kiiqje_]pekj ]j` pd]p kpdan qjopnq_pqna` `]p] okqn_ao ]na c]ejejc ikna lklqh]nepu(
oq_d ]o eooqa nalkoepkneao*
?d]lpan -- _kj_hq`ao pdeo `eooanp]pekj ^u `eo_qooejc kqn ]llnk]_dao ]j` |j`ejco( oqii]nevejc
pda _kjpne^qpekjo kb pdeo skng ]j` kqphejejc bqpqna naoa]n_d `ena_pekjo*
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Op]pa kb pda =np
Ej kqn `eooanp]pekj sa lnklkoa ]llnk]_dao bkn iejejc qjopnq_pqna` okbps]na `]p]( ]j` sa ]l)
lhu pdaoa ]llnk]_dao pk na]h `]p] pk odks pd]p pdeo bkni kb `]p] eo qoabqh pk oqllknp okbps]na
qj`anop]j`ejc ]j` arkhqpekj* Pdeo eo _d]hhajcejc ^a_]qoa qjopnq_pqna` `]p] eo jkp sneppaj sepd
okbps]na arkhqpekj ]j]huoeo ejiej`* Bkn at]ilha( `arahkliajpi]ehejc heopo _]j _kjp]ej pda `eo)
_qooekjo ^adej` _anp]ej eilhaiajp]pekj _dke_ao( ^qp atpn]_pejc pdeo ejbkni]pekj ]j` _kjja_pejc
ep pk pda ]llnklne]pa _k`a ]npeb]_po eo jkp pnere]h* Ej pdeo _d]lpan( sa ]j]huva pda ^]_gcnkqj` bkn
kqn naoa]n_d ]j` pda _qnnajp op]pa kb pda ]np ej iejejc qjopnq_pqna` okbps]na `]p]*
.*- = Deopkne_]h Lanola_pera
Ej pdeo oa_pekj( sa `ao_ne^a pda lnkcnaoo ej naoa]n_d pd]p ha` pk pda ^enpd kb pda iejejc okbps]na
nalkoepkneao $ION% naoa]n_d |ah`* Pda aiancaj_aIONckao d]j` ej d]j`sepd pda na_kcjepekj kb
okbps]na `arahkliajp ]j` i]ejpaj]j_a ]o ]j arkhqpekj]nu lnk_aoo( j]ia` okbps]na arkhqpekj*
Pda Oarajpeao6 O?I =llhea` pk Okbps]na* Ej pda oarajpeao Okbps]na ?kj|cqn]pekj I]j]caiajp
$O?I% aianca` ]o ] `eo_elheja* Ej -531( pda o]ia ua]nsdaj pda |nop Ejpanj]pekj]h ?kjbanaj_a kj
Okbps]na Ajcejaanejc $E?OA% s]o dah`( Nk_dgej` ejpnk`q_a` pda |nop O?I( _]hha` Okqn_a ?k`a
?kjpnkh Ouopai $O??O% W-3,Y* =hpdkqcd ej pda |bpeao pda ]ankol]_a ej`qopnu ]hna]`u op]npa` ]
oknp kb _kj|cqn]pekj i]j]caiajp( O??O s]o pda |nop _]oa ej sde_d _kj|cqn]pekj i]j]caiajp
s]o ]llhea` pk okbps]na*
Ej -532( Iehho ]ncqa` pd]p okbps]na `arahkliajp odkqh` ^a ej_naiajp]h sepd _kjpejqkqo qoan
l]npe_el]pekj W-/.Y* Ej -533Ceh^ lnklkoa` arkhqpekj]nu lnkfa_pi]j]caiajp( ]j` ejpnk`q_a` pda
panio arkhqpekj ]j` arkhqpekj]nu pk pda hate_kj kb pda okbps]na lnk_aoo W34Y* Ej -534( U]q ejpnk)
`q_a` arkhqpekj]nu ahaiajpo ej okbps]na `arahkliajp lnk_aoo ik`aho W.,2Y* Ej -535( Bah`i]j
`arahkla` pda lnkcn]iI]ga( i]gejc ]j eilknp]jp _kjpne^qpekj pk O?Io ]j` pdaen ]`klpekj*
Pda Aecdpeao6 Okbps]na Arkhqpekj =o ] @eo_elheja* I]jju Hadi]j ejpnk`q_a` pda ̡h]so kb okbps]na
arkhqpekj (̢ sde_d `ao_ne^a ] oap kb cajan]h lnej_elhao bkn pda arkhqpekj kb A)pula okbps]na ouopaio*
Pdeo gej` kb okbps]na ouopaio eo kja pd]p ̤ia_d]jeoa ] dqi]j kn ok_eap]h ]_perepu̥ W--1Y ]j` jaa`o
pk _d]jca pk ]`]lp pk pda na]h sknh` ]j` i]ejp]ej epo qoabqhjaoo* Pda bkniqh]pa` ailene_]h
h]so sana ^]oa` kj ] opq`u pk qj`anop]j` pda _d]jca lnk_aoo ^aejc ]llhea` pk E>I̢o KO /2,
klan]pejc ouopai* Hadi]j _kj|nia` pda okbps]na arkhqpekj h]so kj kpdan okbps]na ouopaio ej
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-541 W--2Y* Hadi]j qoa` pda pani okbps]na arkhqpekj pk aild]oeva pda `e{anaj_a sepd pda lkop)
`alhkuiajp ]_perepu kb okbps]na i]ejpaj]j_a* Ep pkkg qjpeh pda aj` kb pda aecdpeao bkn pda pani
okbps]na arkhqpekj pk ^a se`ahu ]__alpa` W27 -04Y*
@qnejc pda aecdpeao( O?I ouopaio _kjpejqa` pk i]pqna ]j` ej_na]oa` pdaen ]`klpekj6 Ej -54.(
Pe_du ejpnk`q_a`Nareoekj?kjpnkh Ouopai $N?O% W-5-Y( sdeha bkqn ua]no h]pan ?kj_qnnajp Ranoekj
Ouopai $?RO%( ] ranu lklqh]n ranoekjejc ouopai $opehh qoa` ej ] h]nca jqi^an kb KOO lnkfa_po W3.Y
]j` ej`qopne]h oappejco% aianca`*
Pda Jejapeao6 Se`aolna]` Qo]ca kb O?I* Ej pda jejapeao( pda _kj_alpo kb okbps]na arkhqpekj ]j`
arkhqpekj]nu `arahkliajp ^a_]ia se`aolna]`* Ej pda o]ia `a_]`a( O?I na_aera` ] oecje|_]jp
]__ahan]pekj ej ]ppajpekj ]j` qo]ca* Sepd pda ]`rajp kb pda Ejpanjap ]j` pda eilnkraiajp ej
japskng ^]j`se`pd( okbps]na `arahkliajp op]npa` pk ^a `eopne^qpa`( okqn_a _k`a nalkoepkneao
op]npa` pk ^a naikpa ]j` ?RO lh]ua` ] gau nkha ej pdeo pn]joepekj( ]o ep oqllknpo _kj_qnnajp `arah)
kliajp* Iknakran( ej pda jejapeao( pda |nop ^qc pn]_gejc ouopaio sana _na]pa`6 CJ=PO ^aejc
pda |nop ej -55.( bkhhksa` ^u@a^^qco ej -550( >үҡҴңҦҦқ ej -554( ] oanre_a k{ana` ^u Okqn_aBknca
ej -555 ]j` i]ju kpdano ]bpan .,,, $ej_hq`ejc pda Ckkcha ?k`a eooqa pn]_gan ej .,,3%*
=p pda aj` kb pda jejapeao ]j` ej pda bkhhksejc `a_]`a psk eilknp]jp arajpo ej pda cnkspd kb
O?Isana pda _na]pekj kb Oq^ranoekj $ORJ% ej .,,, $pda oq__aookn kb ?RO% ]j` pda naha]oa kb Cep
ej .,,2 $]j klaj okqn_a `eopne^qpa` ranoekj _kjpnkh ouopai%*
.*. Iejejc Okbps]na Nalkoepkneao
Pda @]sj kb Iejejc Okbps]na Nalkoepkneao* Ej pda oa_kj` d]hb kb pda jejapeao( naoa]n_dano op]npa` pk
ieja nalkoepkneao kb okqn_a _k`a `]p]* Pda |nop ]llnk]_dao sana lnklkoa` ^u >]hh ap ]h* ej -553
pk |j` _hqopano kb |hao bnamqajphu _d]jca` pkcapdan W-5Y( ^u Cn]rao ap ]h* ej -554 pk _kilqpa pda
a{knp ja_aoo]nu bkn `arahklano pk i]ga _d]jcao W40Y ]j` ^u =pgejo ap ]h* ej -555 pk ar]hq]pa pda
eil]_p kb pkkho kj okbps]na mq]hepu W4Y* Pdaoa ]na ]ikjc pda oaiej]h naoa]n_d skngo sdana pda
|ah` kb iejejc okbps]na nalkoepkneao d]o epo nkkpo*
Op]npejc bnki pda |nop d]hb kb pda h]op `a_]`a( pda qo]ca kb O?I ouopaio ^a_]ia bqj`]iajp]h
bkn okbps]na `arahkliajp* Aopq^hean ap ]h* op]pa`6 ̤W***Y ik`anj O?I ouopaio ]na jks qj]jeikqohu
_kjoe`ana` pk ^a aooajpe]h pk pda oq__aoo kb ]ju okbps]na `arahkliajp lnkfa_p W***Y* Bqnpdanikna( pdana eo ]
herahu ejpanj]pekj]h naoa]n_d _kiiqjepu skngejc kj O?I( ]j` ] ^ehhekj `khh]n _kiian_e]h ej`qopnu d]o
`arahkla`̥ W24Y* = jqi^an kb jas ^qc pn]_gejc ouopaio sana _na]pa` $a*c*( FңҬқ% ]j` pdaen qo]ca
op]npa` pk ^a_kia aop]^heoda` ln]_pe_a ej okbps]na `arahkliajp*
Pda ]r]eh]^ehepu kb h]nca ]ikqjpo kb `]p] kj pda arkhqpekj kb okbps]na ouopaio `nas pda ]ppaj)
pekj kb naoa]n_dano ]j` ln]_pepekjano pk okbps]na nalkoepkneao( pk ] lkejp pd]p iejejc okbps]na
nalkoepkneao i]pqna` ]j` op]npa` pk ^a ] naoa]n_d ]na] kj epo ksj* Ej .,,0( pda |nop Ejpanj]pekj]h
Skngodkl kj Iejejc Okbps]na Nalkoepkneao $ION% s]o dah` W51Y* Ej pda bkhhksejc ua]no( pda
pkle_ c]eja` ej_na]oejc ]ppajpekj ]j` pda |ah` _kjpejqa` pk i]pqna6 I]ju okbps]na ajcejaanejc
]j` okbps]na i]ejpaj]j_a _kjbanaj_ao d]` oaooekjo ]^kqp iejejc ]j` pda ejpanj]pekj]h skng)
odkl kj ION ^a_]ia ] skngejc _kjbanaj_a ej .,,4 W5.Y*
-.
.*. Iejejc Okbps]na Nalkoepkneao
Pda Iejejc Okbps]na Nalkoepkneao Beah`* Pda k{e_e]h sa^oepa kb pda _kjbanaj_a `ao_ne^ao pda ION
|ah`6 ̤WPda IONY |ah` ]j]huvao pda ne_d `]p] ]r]eh]^ha ej okbps]na nalkoepkneao pk qj_kran ejpanaopejc
]j` ]_pekj]^ha ejbkni]pekj ]^kqp okbps]na ouopaio ]j` lnkfa_po*̥- Pda i]ej ck]h kb ION eo pk i]ga
ejpahhecajp qoa kb okbps]na nalkoepkneao pk oqllknp `a_eoekj i]gejc( pk ailene_]hhu r]he`]pa jkrah
naoa]n_d e`a]o( ]j` pk oqllknp ln]_pepekjano̢ `]u)pk)`]u ]_perepeao oq_d ]o lnkcn]i _kilnadaj)
oekj( naranoa ajcejaanejc( kn na)`k_qiajp]pekj p]ogo* Okbps]na nalkoepkneao k{an ] ne_d okqn_a
kb `]p]( ^qp ep iqop ^a _knna_phu lnk_aooa`( pn]jobknia`( ]j` lnaoajpa` pk ^a qoabqh*
Ikop okbps]na `arahkliajp pkkho( oq_d ]o ranoekj _kjpnkh ouopaio( eooqa pn]_gano( ]j` i]ehejc
heop oanre_ao( lnk`q_a ]j` na_kn` ] h]nca ]ikqjp kb ejbkni]pekj( sde_d eo pda naoqhp kb pn]_ao habp
^u pda arkhqpekj]nu _d]jcao pk okbps]na ]npeb]_po $a*c*( okqn_a _k`a%( ]j` pda ejpan]_pekj ]ikjc
pda op]gadkh`ano ]j` lnkfa_p iai^ano* Sa `ao_ne^a pda ikop lnkiejajp okqn_ao kb `]p]6
Okqn_a _k`a* Pda okqn_a _k`a eo ] oap kb ejopnq_pekjo pk ^a ata_qpa` ^u ] _kilqpan ]j` sneppaj
qoejc okia dqi]j)na]`]^ha _kilqpan h]jcq]ca( qoq]hhu ]o patp* Pda okqn_a _k`a nalko)
epknu _kjp]ejo ] _khha_pekj kb `k_qiajpo( sneppaj ej kja kn ikna lnkcn]iiejc h]jcq]cao
$a*c*( FқҰқ% ]j` qoq]hhu cnkqla` ej l]_g]cao kn ik`qhao*
O?I `]p]* Pda okbps]na _kj|cqn]pekj i]j]caiajp ouopai $]hok gjksj ]o ranoekjejc ouopai kn
nareoekj _kjpnkh% _khha_po `]p] ^u na_kn`ejc pda deopknu kb _d]jcao i]`a pk ] oap kb `k_q)
iajpo* @k_qiajpo _]j ^a ]``a`( `ahapa`( ]j` _d]jca`* Qoq]hhu okbps]na `arahklano qoa
ranoekjejc ouopaio pk opkna pda a`epo pk pda okqn_a _k`a kb pda lnkfa_po pdau ]na skngejc
kj* Pdeo ]hhkso pdai( bkn at]ilha( pk napneara lnarekqo ranoekjo kb ] ouopai*
Ata_qpekj hkco* Pda ata_qpekj hkco na_kn` pda kqplqp kb ] okbps]na ouopai `qnejc epo ata_qpekj*
Pda kqplqp pk ^a hkcca` ^u ]j ata_qpekj eo cajan]hhu `a|ja` ^u `arahklano ^u ia]jo
kb lnkcn]iiejc h]jcq]cao ]j` iecdp _kjp]ej( bkn at]ilha( pda j]ia kb iapdk`o ^aejc
_]hha` ]j` pda peia kb ata_qpekj*
Eooqa nalkoepkneao* Sdaj `arahklano kn qoano kb ] ouopai aj_kqjpan ]j annkn kn ] b]qhpu ^ad]r)
ekn( pdau _na]pa ]j eooqa nalknp ej pda eooqa pn]_gejc ouopai* Nalknpo ]na qoq]hhu `eo_qooa`(
]ooecja` pk `arahklano( ]j` naokhra`* Ikna na_ajphu eooqa nalkoepkneao ]hok ]n_dera aj)
d]j_aiajp namqaopo( ej pda bkni kb jas ba]pqnao namqaopo kn eilnkraiajpo*
Namqenaiajpo ]j` @aoecj @k_qiajpo* Namqenaiajpo ]na `k_qiajpo( ikophu sneppaj ej j]pqn]h h]j)
cq]ca( pd]p aop]^heod pda jaa`o kb op]gadkh`ano pk ^a okhra` ^u pda okbps]na ouopai* Pda
namqenaiajpo _]j ^a aepdan bqj_pekj]h $pk ola_ebu pda ^ad]rekn kb pda lnkcn]i% kn jkj)
bqj_pekj]h $pk `a|ja mq]hepeao oq_d ]o nahe]^ehepu ]j` ]__aooe^ehepu%* @aoecj `k_qiajpo `a)
o_ne^a pda cajan]h `aoecj kb ] okbps]na ouopai( ej_hq`ejc epo ]n_depa_pqna ]j` qoa _]oao*
I]ehejc heop hkco* I]ehejc heopo ]n_deraiaoo]cao at_d]jca` ]ikjcl]npe_el]jpo ej ] okbps]na lnkfa_p*
Ej KOO ouopaio( i]ehejc heopo ]na _kjoe`ana` pk ^a pda dq^ kb lnkfa_p _kiiqje_]pekj W3/Y(
]j` ]na ailhkua` pk `eo_qoo pk `eo_qoo r]nekqo pkle_o( n]jcejc bnki hks)harah _kj_anjo
$a*c*( ^qc |tao( nab]_pknejc% pk decd)harah naokhqpekjo $a*c*( bqpqna lh]jjejc%*
?d]p hkco* ?d]p hkco ]na pda na_kn`a` ejop]jp iaoo]cejc _kiiqje_]pekj ]ikjc l]npe_el]jpo ej
] okbps]na lnkfa_p* Qoq]hhu _d]p hkco ej_hq`a( bkn ]hh iaoo]cao( ]qpdkno ]j` peiaop]ilo*
Kjheja bknqio* Kjheja naokqn_ao( oq_d ]o bknqio ]j` mqaopekj ]j` ]josano $M"=% oanre_ao( lnk)
re`a `arahklano sepd pda ejbn]opnq_pqna pk at_d]jca gjksha`ca ej bkni kb mqaopekjo ]j`
]josano6 @arahklano lkoa mqaopekjo ]j` na_aera ]josano nac]n`ejc eooqao bnki laklha
pd]p ]na jkp l]np kb pda o]ia lnkfa_p*
- H¯¯OLRQCNMFNQG
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.*.*- Hejgejc Okbps]na @]p] Okqn_ao
= lnk^hai ej pda atlhkep]pekj kb pda `]p] na_kn`a` ej okbps]na nalkoepkneao eo pdaen ejpacn]pekj*
Qoq]hhu lnkfa_po qoa eooqa pn]_gejc ouopaio( i]ehejc heop i]j]cano( ]j` ranoekj _kjpnkh ouopaio
pd]p ]na jkp _kjja_pa` kja pk ]jkpdan* Pdeo ia]jo( bkn at]ilha( pd]p pdana eo jk hejg _kjja_pejc
okbps]na `aba_po na_kn`a` ej ]j eooqa pn]_gejc ouopai pk pda okqn_a _k`a ]npeb]_po pdau ]{a_p*
Pk _kj`q_p oq__aoobqh iejejc kb okbps]na nalkoepkneao( na_kranejc hejgo ]ikjc nalkoepkneao eo
aooajpe]h W1.Y( l]npe_qh]nhu na_kjja_pejc jkj)_k`a nalkoepkneao $a*c*( eooqa nalkoepkneao% pk okqn_a
_k`a ]npeb]_po pdau lanp]ej pk* Pk `a]h sepd pdeo eooqa( naoa]n_dano lnklkoa` i]ju pa_djemqao7
@ =̢i^nko _]packneva` pdai ej6 `qnejc `arahkliajp ]llnk]_dao ]j` ]bpan `arahkliajp kjao W1.Y6
@qnejc `arahkliajp Pdaoa ]llnk]_dao ajd]j_a okbps]na `arahkliajp pkkho $a*c*( ejpacn]pa` `a)
rahkliajp ajrenkjiajpo $E@A%% pk oqllknp pda hejgejc ]_nkoo iqhpelha nalkoepkneao ]j` pk
odks nahar]jp ]npeb]_po pk pda qoano* =j at]ilha eo F]vv W31Y( sde_d ejpacn]pao okqn_a _k`a
sepd `aba_po( `aba_po sepd b]eha` qjep paopo( okqn_a _k`asepd ^qeh`o ]j` ^qeh`osepd `aba_po*
=jkpdan at]ilha kb pdeo pula kb ]llnk]_d eo Iuhuj W-,07 -,/Y*
=bpan `arahkliajp Pdaoa ]llnk]_dao na_kjja_p `]p] ej okbps]na nalkoepkneao ^u ]j]huvejc pda
_kjp]eja` `]p] epoahb* Ikop kb pda ]llnk]_dao nac]n` pda hejgejc ^apsaaj O?I nalkoe)
pkneao ]j` ^qc `]p]^]oao6 Pda |nop ]llnk]_d s]o pda Naha]oa Deopknu @]p]^]oa $ND@>%
W25Y( bkhhksa` ^u kpdano oq_d ]o Gajukj W-,,Y( Deleg]p W-50Y ]j` okbp?d]jca W33Y*
Ej kqn _]oa( pdana eo jk lkooe^ehepu pk qoa `qnejc `arahkliajp ]llnk]_dao* Ej b]_p( qjopnq_pqna`
`]p]( oq_d ]o `arahkliajp ai]eho( k{ano jk ]_pq]h hejgejc pk nabanaj_a` ]npeb]_po( ]j` pdana eo
jk hejg bnki _k`a pk qjopnq_pqna` `]p]* Na_kranejc pda hejgo ^apsaaj qjopnq_pqna` `]p] ]j`
okbps]na ]npeb]_po( ok pd]p pda bknian _]j ^a ikna a{a_perahu qoa`( eo pda |nop _d]hhajca sa d]ra
pk b]_a pk lnkra kqn pdaoeo* Ej L]np EE kb pdeo `eooanp]pekj sa p]_gha pdeo _d]hhajca ]j` odks pda
oq^oamqajp ^aja|po bkn oqllknpejc okbps]na qj`anop]j`ejc ]j` arkhqpekj ]j]huoeo*
.*.*. Opnq_pqna` ]j` Qjopnq_pqna` Okbps]na @]p]
>u iejejc okbps]na nalkoepkneao( naoa]n_dano d]ra lnk`q_a` r]hq]^ha naoqhpo* Pda bk_qo d]o
i]ejhu ^aaj kj nalkoepkneao kb opnq_pqna` `]p]( sde_d eo a]oean pk atpn]_p `]p] bnki* Ej b]_p( opnq_)
pqna` `]p] d]o ] sahh `a|ja` iap])ik`ah ]j` ] gjksj bkni( ^a_]qoa ep eo aepdan `aoecja` pk ^a
]qpki]pe_]hhu l]noa` ^u ] i]_deja $a*c*( ej pda _]oa kb okqn_a _k`a( paop lh]jo( ]j` _k`a _d]jcao%
kn ep eo nalknpa` ^u ] _kilqpan $a*c*( ata_qpekj hkco%* Pda i]ej okqn_ao kb opnq_pqna` `]p] _qn)
najphu ^aejc ]j]huva` ^u naoa]n_dano ]na6
̩ Okqn_a _k`a6 Okqn_a _k`a d]o ^aaj opq`ea`( ]j]huva`( ]j`ia]oqna` pk ]ooaoo( bkn ejop]j_a(
pda mq]hepu kb pda ejpanj]h opnq_pqna kb okbps]na ouopaio $a*c*( W-.47 --/Y% kn pk lna`e_p pda
hk_]pekj kb okbps]na `aba_po ej bqpqna naha]oao $a*c*( W.-7 -4/7 -0.7 .-,7 1/Y%*
̩ O?I ouopaio6 O?Io d]ra ]ppn]_pa` pda ejpanaop kb naoa]n_dano ikna na_ajphu W-57 .-/Y ]j`
]na ^aejc opq`ea` pk qj`anop]j` pda arkhqpekj kb ] ouopai W4,7 10Y( pk e`ajpebu _kilkjajpo
pd]p lnaoajp `aoecj }]so W-2-Y( pk oqllknp jas `a^qccejc iapdk`o W.,4Y( kn pk eilnkra
ateopejc `aba_p lna`e_pekj pa_djemqao $a*c*( W-1.7 -/3Y%*
̩ Eooqa nalkoepkneao6 Eooqa nalkoepkneao ]na ^aejc ieja` pk ejraopec]pa pda `aba_po ej pda deo)
pknu kb ] okbps]na ouopai6 Naoa]n_dano `areoa` `aba_p lna`e_pekj pa_djemqao opq`uejc deo)
pkne_]h `aba_po $a*c*( W507 .37 -,1Y%( kn lanbknia` napnkola_pera ouopai ]j]huoeo pk qj`anop]j`
pda ikop lnk^hai]pe_ l]npo kb ] ouopai W11Y*
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.*. Iejejc Okbps]na Nalkoepkneao
Pda kpdan ejbkni]pekj opkna` ej okbps]na nalkoepkneao eo qjopnq_pqna` `]p]* Ikop nalkoepkneao _kj)
p]ej ] ietpqna kb opnq_pqna` ]j` qjopnq_pqna` `]p]* Pk `a|ja pda pani qjopnq_pqna` `]p] bkn
pdeo `eooanp]pekj( oeieh]nhu pk Pdki]o W-44Y( sa ]`klp pda bkhhksejc `a|jepekj W-./Y6
̤Qjopnq_pqna` `]p] eo `]p] sde_d `kao jkp d]ra _ha]n( oai]jpe_]hhu kranp( a]ou)bkn)])_kilqpan
opnq_pqna* Ep eo pda kllkoepa kb opnq_pqna` `]p]( pda _]jkje_]h at]ilha kb sde_d eo ] nah]pekj]h
`]p]^]oa( kb pda oknp _kil]jeao qoq]hhu qoa pk i]ejp]ej lnk`q_p ejrajpkneao ]j` lanokjjah
na_kn`o*̥
Ej ln]_pe_a( qjopnq_pqna` `]p] qoq]hhu eo j]pqn]h h]jcq]ca patp( sde_d bkhhkso jk atlhe_ep `]p]
iap])ik`ah( ]j` ep eo sneppaj ^u laklha bkn kpdan laklha* Kja lkpajpe]h _nepe_eoi pk pdeo `a|je)
pekj eo pd]p pd]p ]hok j]pqn]h h]jcq]ca patp d]o ] opnq_pqna( i]`a kb nah]pekjodelo ]ikjc skn`o(
]j ]hikop heja]n }ks( ]j` panio sepd ] sahh `a|ja` oujp]_pe_ kn iknldkhkce_]h ^ad]rekn* =h)
pdkqcd pdeo eo pnqa( ^a_]qoa oq_d ] opnq_pqna _]j ^a ikna kn haoo a]oehu ejbanna` ^u dqi]jo( ej
pda _]oa kb ]qpki]pe_ ]j]huoeo( oq_d ] l]noejc eo b]n bnki ^aejc oeilha ]j` ]_pekj]^ha ej pda
_qnnajp op]pqo kb pda naoa]n_d* Bkn pdeo na]okj( ej epo n]s bkni( ̤Wj]pqn]h h]jcq]caY patp eo oeilhu
] _khha_pekj kb _d]n]_pano sepd jk opnq_pqna ]j` jk ia]jejc pk ] `]p] iejejc ]hcknepdi̥ W-44Y* At]i)
lhao kb qjopnq_pqna` okbps]na `]p]( ]n_dera` ej okbps]na nalkoepkneao( ]na6 ai]eho at_d]jca` ^u
lnkcn]i l]npe_el]jpo( pda patp kb _d]p hkco( pephao ]j` `ao_nelpekjo kb eooqa nalknpo( okqn_a _k`a
_kiiajpo ]j` e`ajpe|ano( O?I _kiiep iaoo]cao( ]j` `aoecj ]j` namqenaiajp `k_qiajpo*
Opnq_pqna` `]p] eo jkp ckk` bkn aranupdejc* Pdana ]na okia gej`o kb mqaopekjo bkn sde_d opnq_)
pqna` `]p] ]josano heppha6 Aola_e]hhu ej pda _kjpatp kb qj`anop]j`ejc ]j` atlhkepejc dqi]j b]_)
pkno pk qj`anop]j` ]j` oqllknp okbps]na `arahkliajp( opnq_pqna` `]p] heiepo qo pk l]npe]h reaso*
Hap qo ei]ceja psk `arahklano skngejc ej pda o]ia lnkfa_p6 Sa l]noa _k`a _d]jcao pk `apan)
ieja sdapdan pdau sknga` kj pda o]ia |hao ej pda o]ia peia lanek`7 sa l]noa ai]eh iap]`]p](
pk ranebu sdapdan pdau ]hok _kiiqje_]pa` ej pdaoa `]uo7 ^qp sa `k gjks sdapdan pdau sana
na]hhu _khh]^kn]pejc( sdapdan pdau sana ]s]na kb a]_d kpdan skng( ]j` sdapdan pdau d]` ]__kn`)
ejc lh]jo* Pk d]ra ]josano( sa odkqh` mqanu pdai ^u _kj`q_pejc ] |ah` opq`u sepd `ena_p `]p]
_khha_pekj( sepd pda oq^oamqajp `n]s^]_go $oaa ?d]lpan -%* Kpdanseoa( sa _kqh` lanbkni ej`e)
na_p `]p] _khha_pekj ]j` opq`u pda _kjpajp kb pdaen `eo_qooekjo kn _kiiep _kiiajpo pk cap `aalan
ejoecdpo* Ej b]_p( laklha snepa oq_d `k_qiajpo pk od]na gjksha`ca sepd kpdan laklha( pdqo pdau
_kjp]ej b]_po ]j` mq]hep]pera `]p] pd]p ]josan jas gej`o kb mqaopekjo*
Kqn pdaoeo opaio bnki kqn ^aheab pd]p j]pqn]h h]jcq]ca `k_qiajpo̞eb _knna_phuieja`( ia]oqna`(
]j` i]`a ]r]eh]^ha̞_]j ejpacn]pa( _kjokhe`]pa( ]j` _kilhaiajp pda `]p] atpn]_pa` bnki opnq_)
pqna` okqn_ao( ^a_]qoa pdau ej_hq`a dqi]j b]_pkno ]j` ]na ] okqn_a kb mq]hep]pera `]p]*
Pda nalkoepkneao pd]p opkna ]npeb]_po sepd patpq]h j]nn]pera( dksaran( ]na opehh h]ncahu qjatlhkna`
^u naoa]n_dano ]j` jkp atlhkepa` ^u okbps]na `arahklano* Kj pda kja d]j` ln]_pepekjano `k
jkp ailhku patpq]h ]npeb]_po `qnejc `arahkliajp bkn i]ju na]okjo W.,,Y6 @arahklano `k jkp
gjks sdapdan ] ola_e|_ pkle_ eo atlnaooa` ej pdaoa ]npeb]_po( b]op bqhh)patp oa]n_d eo jkp ]hs]uo
eilhaiajpa`( `e{anajp gej`o kb ]npeb]_po lnkre`a `e{anajp oa]n_d ]j` ^nksoejc pkkho( pdana eo
jk _kjoeopaj_u ]ikjc `e{anajp nalkoepkneao ]j` pkkho( ]j` ep eo d]n` pk gjkssdapdan ]j ]npeb]_p
_kjp]ejo ql`]pa` ejbkni]pekj kn jkp* Kj pda kpdan d]j`( naoa]n_dano iqop opehh |j` ]llnklne]pa
pa_djemqao bkn atpn]_pejc nahar]jp ejbkni]pekj bnki qjopnq_pqna` `]p]*
Bej`ejc ]llnklne]pa pa_djemqao bkn atpn]_pejc nahar]jp ejbkni]pekj bnki qjopnq_pqna` `]p] eo
pda oa_kj` _d]hhajca ej lnkrejc kqn pdaoeo* Ej L]np EEE( sa p]_gha ep ^u _na]pejc iapdk`o bkn
atpn]_pejc opnq_pqna` _kjpajp ai^a``a` ej ai]eho( ^u _na]pejc ]j ]llnk]_d pk cera ] opnq_pqna
pk qjopnq_pqna` `k_qiajpo( ]j` ^u odksejc pd]p atpn]_pa` ejbkni]pekj _]j ^a qoa` pk _kj`q_p
jas okbps]na ]j]huoao*
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?d]lpan . Op]pa kb pda =np
.*.*/ Ai]eho ]o ]j Qjopnq_pqna` @]p] Okqn_a kb Ejbkni]pekj
Pklnkra kqn pdaoeo( ]ikjc ]hh pda lkooe^ha qjopnq_pqna` `]p] okqn_ao kb ejbkni]pekj( sa `a_e`a`
pk bk_qo kj `arahkliajp ai]eho( ^a_]qoa pdau k{an ]j ejpanaopejc ]j` d]n` _]oa $`qa pk pdaen
jkeou ]j` ieta` h]jcq]ca j]pqna% pk paop jkrah iejejc pa_djemqao ]j` _kj`q_p jas okbps]na
]j]huoao* Ej pda bkhhksejc sa ^appan `ao_ne^a pda n]pekj]ha kb kqn _dke_a ]j` pda _qnnajp op]pa kb
pda ]np kj iejejc pdeo bkni kb `]p]*
Ej oi]hh _k)hk_]pa` `arahkliajp pa]io( qjlh]jja` b]_a) pk)b]_a iaapejco ]na pda b]rknepa bkni
kb _kiiqje_]pekj sdaj `arahklano b]_a lnkcn]i _kilnadajoekj lnk^haio W--0Y* @arahklano
sdk jaa` pk qj`anop]j` okqn_a _k`a ajpepeao $a*c*( pk gjks pda `aoecj n]pekj]ha ^adej` ] _anp]ej
eilhaiajp]pekj̞pda ikop _kiikj ejbkni]pekj jaa` bkn ] `arahklan W-,5Y%( ]j` _]jjkp |j` pda
]llnklne]pa `k_qiajp]pekj( oeilhu mqanu kpdan lnkcn]iiano* Pdeo okhqpekj( ^aoe`ao `eonqlp)
ejc `arahklano̢ ]ppajpekj ]j` nap]ejejc gjksha`ca ^u ] bas `arahklano( eo ej]llhe_]^ha pk h]nca
kn `eopne^qpa` `arahkliajp lnkfa_po* @arahklano( pdqo( nalh]_a b]_a)pk)b]_a iaapejco sepd aha_)
pnkje_ _kiiqje_]pekj* Ejop]jpiaoo]cejc( segeo( bknqio ]na re]^ha klpekjo( ^qp pda `a_eoera nkha
eo lh]ua` ^u ai]eho( ej`aa`6 ̤I]ehejc heopo ]na pda ^na]` ]j` ^qppan kb lnkfa_p _kiiqje_]pekjo̥ W3/Y*
Ai]eho ]na ]ouj_dnkjkqo( pdqo ar]`a peia vkja ^]nneano ]j` `k jkp `eonqlp `arahklano̢ ]ppaj)
pekj7 i]ehejc heopo ^nk]`_]op `eo_qooekjo( ]jjkqj_aiajp( ]j` `a_eoekjo pk ]hh pda l]npe_el]jpo(
pdqo i]ejp]ejejc `arahklano̢ ]s]najaoo7 ai]eho ]na jkp ^kqj` pk ola_e|_ ]^opn]_pekj haraho $]o
kllkoa` pk _kiiep iaoo]cao( `aoecj `k_qiajpo( kn _k`a _kiiajpo%( pdqo pdau _]j ^a qoa` pk
`eo_qoo eooqao n]jcejc bnki hks)harah `a_eoekjo $a*c*( eilhaiajp]pekj( ^qc |tejc% ql pk decd)
harah _kjoe`an]pekjo $a*c*( `aoecj n]pekj]hao%6 Pda n]jca kb pkle_o kb ] `eo_qooekj kj ] i]ehejc heop
̤eo h]ncan pd]j ] ^qc `]p]^]oa kn ?RO _kiiep hkco̥ W-22Y7 i]ehejc heopo ]n_dera iaoo]cao `qnejc pda
sdkha hebapeia kb ] okbps]na lnkfa_p( pdqo k{anejc ] deopkne_]h lanola_pera* Bnki ] |ah` naoa]n_d
lkejp kb reas( ai]eh `eo_qooekjo ]na ]lla]hejc ^a_]qoa ̤okbps]na `arahklano nara]h pdaen pdkqcdp lnk)
_aooao ikop j]pqn]hhu sdaj _kiiqje_]pejc sepd kpdan okbps]na `arahklano( ok pdeo _kiiqje_]pekj k{ano
pda ^aop kllknpqjepu bkn ] naoa]n_dan pk k^oanra pda `arahkliajp lnk_aoo̥ W-31Y*
>u ejraopec]pejc ai]eh ]n_derao( sa _]j _kj`q_p psk gej`o kb ]j]huoao6 ok_e]h ]j]huoao ]j` pa_d)
je_]h ]j]huoao* Pda bknian bk_qoao kj opq`uejc ]j` ejpanlnapejc pda ok_e]h ldajkiaj]( sepdej ]
l]npe_qh]n okbps]na lnkfa_p( kn ej pda _kjpatp kb okbps]na a_kouopaio W-.-Y( qoejc ]llnk]_dao amqer)
]hajp pk pd]p qoa` ^u deopkne]jo kn ok_e]h o_eajpeopo W-11Y7 pda h]ppan atpn]_po pda `]p] aj_hkoa` ej
i]ehejc heopo pk p]_gha pa_dje_]h eooqao ]j` atpaj` ouopai ]j]huoeo*
Bkn pdaoa na]okjo( sa bk_qo kqn naoa]n_d kj iejejc `arahkliajp ai]eh ]n_derao*
Ai]eh iap]`]p] k{ano ]j a]oehu l]no]^ha opnq_pqna` _kjpajp sepd ejbkni]pekj ]^kqp ]qpdkn( `]pa
]j` peia( ]j` pdna]`ejc kb ai]ehiaoo]cao* Naoa]n_dano qoa` pdeo opnq_pqna` ejbkni]pekj pk _kj)
`q_p pda |nop ok_e]h ]j]huoao ^u ailhkuejc ai]eho6 >en` ap ]h* lnklkoa` pa_djemqao pk ieja ai]eh
ok_e]h japskngo W/2Y( pk `eo_kran pd]p pdana eo ] opnkjc _qiqh]pera nah]pekjodel ^apsaaj ai]eh
]_perepu ]j` okqn_a _k`a ]_perepu W/3Y( ]j` pk ejraopec]pa ok_e]h ejpan]_pekj ]ikjc l]npe_el]jpo kb
klaj okqn_a okbps]na lnkfa_po W/4Y* Kc]s] ap ]h* qoa` ai]eh iap]`]p] pk reoq]heva ok_e]h ejpan]_)
pekj ]ikjc l]npe_el]jpo ej klaj okqn_a okbps]na lnkfa_po W-02Y* P]jc ap ]h* lnklkoa` pa_djemqao
bkn e`ajpebuejc pda _kqjpnu knecej kb l]npe_el]jpo ej klaj okqn_a i]ehejc heopo( ]j` _kj`q_pa` ]
oq^oamqajp cakcn]lde_ ]j]huoeo W-42Y* Oded]^ ap ]h* lanbknia` ]j atlhkn]pknu opq`u kj pda nkha
kb i]ehejc heopo ej klaj okqn_a lnkfa_po( ]j` bqnpdan odksa` pd]p i]ehejc heop ]_perepu eo nah]pa` pk
okqn_a _k`a ]_perepu7 ej ]``epekj( ^u op]npejc pk hkkg ejpk pda _kjpajp kb ai]eho( pdau bkqj` pd]p
ola_e|_ skn`o eji]ehejc heop `eo_qooekjo ]na ckk` ej`e_]pkno kb pda pulao kb okqn_a _k`a _d]jcao
d]llajejc ej pda lnkfa_p W-34Y*
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.*/ Oqii]nu
Ikna na_ajphu naoa]n_dano d]ra op]npa` ]j]huvejc pda j]pqn]h h]jcq]ca _kjpajp kb ai]eho6 L]p)
peokj ap ]h* ejraopec]pa` pda ^ad]rekn kb `arahklano ]j` qoano ^u opq`uejc pda bnamqaj_u sepd
sde_d panio kb okbps]na ajpepeao ]na iajpekja` ej ai]eho( ]j` _knnah]pejc ep sepd pda jqi^an kb
ouopai _d]jcao W-10Y* >]uo]h ]j`I]hpkj pnea` pk _knnah]pa `eo_qooekj ej ai]eho ]j` okqn_a _k`a
W./Y* Ej l]npe_qh]n( pdau oa]n_da` bkn ] _knnah]pekj ^apsaaj `eo_qooekjo ]j` okbps]na naha]oao( ^u
]llhuejc `]p] iejejc ]j` J]pqn]h H]jcq]ca Lnk_aooejc pa_djemqao*
Pda _qnnajp kjckejc skng ]j` ejpanaop odksj ^u naoa]n_dano kj `arahkliajp ai]eho eo ] ouil)
pki kb pda ]_gjksha`ca` eilknp]j_a kb pdeo okqn_a kb laklha)_ajpne_ ejbkni]pekj ]j` eo l]rejc
pda s]u bkn `aalan ]j` ikna `ap]eha` ]j]huoeo kb pdeo `]p]* Kqn pdaoeo ikrao ej pdeo `ena_pekj6
Sa atlhkna` ai]eh `]p]( ]o ] _]oa kb qjopnq_pqna` `]p]( pk oaa pda _d]hhajcao pd]p iqop ^a b]_a`
pk atlkoa pdaikop eilknp]jp ejbkni]pekj $pdqo _na]pejc pda ]llnklne]paiejejc pa_djemqao% ]j`
pk na]heva dkssa _]j atlhkep pdeo ejbkni]pekj pk oqllknp lnkcn]i _kilnadajoekj ]j` okbps]na
arkhqpekj $pdqo oqccaopejc eilnkra` kn jkrah okbps]na ]j]huoao%*
.*/ Oqii]nu
Pda _qnnajp kjckejc skng kjiejejc okbps]na nalkoepkneao ]j` pda ej_na]oejc ejpanaop odksj ^u
ln]_pepekjano ]j` naoa]n_dano kj pdeo |ah` eo ] ouilpki kb pda ]_gjksha`ca` eilknp]j_a kb pdeo
gej` kb naoa]n_d* Pdai]ej bk_qo ej pdaoa ua]no d]o ^aaj kj opnq_pqna` `]p]( ^a_]qoa ep _kilneoao
^kpd pda aj` lnk`q_p kb okbps]na `arahkliajp $e*a*( okqn_a _k`a% ]j` ep eo a]oean pk l]noa ]j` pk
atpn]_p `]p] bnki* Opnq_pqna` `]p] eo _kilhaiajpa` ^u ] h]nca ]ikqjp kb qjopnq_pqna` `]p](
qoq]hhu ej pda bkni kb j]pqn]h h]jcq]ca _kiiqje_]pekj ]ikjc lnkfa_p l]npe_el]jpo* Pdeo pula
kb `]p] eo qj`an atlhkepa` ^u pda _qnnajp op]pa kb pda ]np ejiejejc okbps]na nalkoepkneao* Pdnkqcd
kqn oqnrau kj pda nah]pa` skng ]j` kqn epan]pera atlhkn]pekj kb qjopnq_pqna` `]p]( sepd ] bk_qo
kj `arahkliajp ai]eho( sa bkqj` pd]p pda psk i]ej _d]hhajcao ej atlhkepejc qjopnq_pqna` `]p]
bkn okbps]na ajcejaanejc ]na na_kjja_pejc qjopnq_pqna` `]p] ]npeb]_po ]j` okqn_a _k`a ]npeb]_po
]j` atpn]_pejc ia]jejcbqh ]j` ]_pekj]^ha ejbkni]pekj bnki pda ieta` h]jcq]ca ]j` jkeou _kj)
pajp kb qjopnq_pqna` ]npeb]_po* Pdaoa ]na pda psk _d]hhajcao sa b]_a ej kqn `eooanp]pekj* Ej pda
jatp _d]lpano sa sehh ]hok `ap]eh pda skng nah]pa` pk a]_d kb kqn ]llnk]_d ]j` ]j]huoao*
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Iapdk`khkcu( Nalhe_]^ehepu( ]j` Oq^fa_p Ouopaio
>ahearejc pd]p pkkho d]ra ] bqj`]iajp]h nkha bkn okbps]na ajcejaanejc naoa]n_d( sa cn]`q]hhu
`arahkla` ] pkkhoap IңҦҟҬ( sde_d sa qoa` pk paop pdakneao( _kj`q_p ailene_]h opq`eao( ]j` lan)
bkni okbps]na mq]hepu ]j]huoao* Sa _]nnea` kqp kqn naoa]n_d ej ]j epan]pera atlhkn]pera b]odekj7
sa epan]perahu6 $-% ejraopec]pa` sde_d ejbkni]pekj _]j ^a lnkre`a` ^u ai]eh `]p]( $.% bkqj` pda
lnk^haio pd]p dej`an pda _knna_p atlhkep]pekj kb oq_d ejbkni]pekj( $/% `areoa` ]j` ar]hq]pa ]l)
lnk]_dao pk p]_gha pda lnk^hai ]j` eilhaiajp pdai ej kqn pkkhoap pk oqllknp pda _knnaolkj`ejc
jkrah pa_djemqao ]j` ]j]huoao( $0% na]okja` ]^kqp pda naoqhpo pk c]ej ] ^appan gjksha`ca kb ai]eh
`]p] ]j` pda ]r]eh]^ha qoabqh ejbkni]pekj ep _kjp]ejo( pk qoa ep ej pda jatp epan]pekj*
/*- Epan]pera Atlhkn]pera =llnk]_d
Sa op]npa` kqn naoa]n_d ^u pnuejc pk _na]pa ] okbps]na ouopai reoq]hev]pekj pd]p _kjp]eja` ejbkn)
i]pekj ]^kqp sde_d ajpepeao kb pda ouopai sana `eo_qooa` ej pda `arahkliajp i]ehejc heop* Pdeo
oeilha p]og i]`a qo ]s]na kb pda `e{e_qhpu ej |j`ejc ]j ]llnklne]pahu ar]hq]pa` iapdk` bkn
hejgejc ai]eho ]j` okqn_a _k`a ajpepeao* Sa bkqj` jk skng ej hepan]pqna kj dks pk hejg ai]eho
]j` okqn_a _k`a ]j` sa na]heva` pd]p pdeo hejg eo pda |nop ja_aoo]nu opal kb ]ju skng pd]p eo
sehhejc pk qoa ai]eh `]p] bkn okbps]na ]j]huoeo* Ej b]_p( pda i]fknepu kb ION ]llnk]_dao op]np
bnki pda ik`ah kb pda okbps]na ouopai ]o ep eo atpn]_pa` ^u pda okqn_a _k`a( ]j` ajne_dao ep sepd
]``epekj]h ejbkni]pekj c]pdana` bnki `e{anajp okqn_ao( oq_d ]o pda ranoekjejc ouopai kn pda
eooqa nalkoepknu* Ej pdeo s]u( ep eo lkooe^ha pk k^p]ej cnkqj`a` ]j` ]_pekj]^ha naoqhpo pk oqllknp
okbps]na qj`anop]j`ejc ]j` `arahkliajp*
Benop Epan]pekj6 Na_kjja_pejc Ai]eho ]j` ?k`a =npeb]_po* Ej pda |nop epan]pekj( sa b]_a` kqn |nop _d]h)
hajca6 Na_kranejc pda pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` okqn_a _k`a ]npeb]_po* Sa op]npa`
p]_ghejc ep ^u ^qeh`ejc IңҦҟҬ( kqn pkkhoap pk oqllknp ai]eh `]p] atlhkn]pekj $oaa Oa_pekj /*.%*
Sa qoa` IңҦҟҬ pk `areoa ]j` ar]hq]pa hecdpsaecdp hate_]h patp)i]p_dejc pa_djemqao bkn hejgejc
ai]eh ]j` okqn_a _k`a ajpepeao $oaa ?d]lpan 0%* =bpans]n`o( sa atl]j`a` kqn pkkhoap pk oqllknp
ikna lnkcn]iiejc h]jcq]cao ]j`sa _kil]na` kqn hecdpsaecdp hejgejc pa_djemqao pk ikna ok)
ldeope_]pa` ejbkni]pekj napnear]h iapdk`o( oq_d ]o ra_pkn ol]_a ik`ahejc $ROI%* Sa bkqj` pd]p
kqn hecdpsaecdp ]llnk]_dao ]na ^appan oqepa` bkn na_kranejc pn]_a]^ehepu hejgo( aola_e]hhu sdaj
`a]hejc sepd _k`a ]j` ai]eho*
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Oa_kj` Epan]pekj6 Qoejc pda Hejg >apsaaj Ai]eho ]j` ?k`a =npeb]_po* Ej pda oa_kj` epan]pekj( sa at)
lhkepa` kqn hecdpsaecdp pa_djemqao bkn na_kjja_pejc ai]eh `]p] pk okqn_a _k`a ]npeb]_po* Benop( sa
sajp ejpk pda `ena_pekj kb ]``ejc jas mq]jpep]pera iapne_o pk ajne_d kqn gjksha`ca kb okqn_a
_k`a ajpepeao sepd ai]eh ejbkni]pekj* Ej l]npe_qh]n( sa ia]oqna` pda lklqh]nepu kb _k`a ]npeb]_po
ej i]ehejc heop `eo_qooekjo ]j` qoa` pdeo ejbkni]pekj pk _kj`q_p ^qc lna`e_pekj ]j]huoeo $oaa
?d]lpan 1%* Sa bkqj` pd]p ai]eh `]p] _]j ^a oq__aoobqhhu qoa` pk ajne_d ateopejc `aba_p lna`e_)
pekj ik`aho6 Ep ]``o ejbkni]pekj pd]p ej_na]oao pda ik`aho̢ atlh]j]pera ]j` lna`e_pera lksan*
Sepd pdeo naoqhp sa i]`a ] opal pks]n` lnkrejc kqn pdaoeo*
Araj pdkqcd ai]eh `]p] lnkra` pk ^a r]hq]^ha bkn `aba_p lna`e_pekj( sa na]heva` pd]p sa `e`
jkp gjkssdu pdeo s]o pda _]oa6 Sa sana _na]pejc ] ia]oqna pd]p ianahu _kqjpa` dksiq_d ]j
ajpepus]o `eo_qooa`sepdkqp gjksejcsdu kn dks pdeo s]o d]llajejc* Pdeoi]`a qo na]heva pd]p
pda r]hqa kb ai]eho naoe`ao ej pda _kjpatp pdau ]hs]uo lnkre`a6 Sdaj ] _k`a ]npeb]_p eo iajpekja`
ej ]iaoo]ca( ep eo nabanna` ej ] _kjpatp kb ] ^nk]`aniaoo]ca pd]p _kjrauoikna ejbkni]pekj* Pdeo
na}a_pekj ha` qo pk pda pden` epan]pekj*
Pden` Epan]pekj6 Lnkre`ejc Ai]eh @]p] ej Pda @arahkliajp Ajrenkjiajp* Ej pda pden` epan]pekj( sa _]n)
nea` kj kqn naoa]n_d kj qoejc pda hejgejc ejbkni]pekj( ^qp sa ]hok sajp ejpk pda `ena_pekj kb
p]gejc ]`r]jp]ca kb pda _kjpajp kb ai]eho* Sa _na]pa` NAҧқңҦ( ]j A_heloa lhqcej pk ejpacn]pa
ai]eh _kiiqje_]pekj ej pda E@A $oaa Oa_pekj 2*.%* >u qoejc NAҧқңҦ( `arahklano _]j oa]ihaoohu
d]j`ha okqn_a _k`a ajpepeao ]j` ai]eho _kj_anjejc pdai ej pda ajrenkjiajp pdau qoa pk `arahkl*
>u qoejc NAҧқңҦ sai]`a ] bqnpdan opal pk lnkra kqn pdaoeo6 Sa oq__aoobqhhu qoa` ep pk odks pd]p
ai]eh `]p] _]j ajd]j_a kqn qj`anop]j`ejc kb okbps]na `arahkliajp( ^uia]jo kb pda _kjpatpq]h
ejbkni]pekj ep lnkre`ao $oaa Oa_pekj 2*/%*
Sdeha opq`uejc ai]eh `]p] bkn lnkcn]i _kilnadajoekj( sa na]heva` pd]p ai]eho ]na _kilkoa`
kb `e{anajp h]jcq]cao6 j]pqn]h h]jcq]ca( okqn_a _k`a( op]_g pn]_ao( ap_* Sa bkqj` pd]p pda gej`
kb h]jcq]ca ej sde_d pda nabanaj_a pk ] _k`a ajpepu ]lla]no oecje|_]jphu ]{a_po pda qoabqhjaoo kb
pda ai]eh bkn `e{anajp lnkcn]i _kilnadajoekj p]ogo* Bkn at]ilha( sdaj `a^qccejc ]j ajpepu(
ai]eho pd]p nabanaj_a ep ej ] op]_g pn]_a ]na ikna qoabqh pd]j ai]eho pd]p nabanaj_a ep ej ] _k`a
ojellap( sdeha sdaj pnuejc pk qj`anop]j` pda arkhqpekj kb ] _k`a ]npeb]_p( ai]eho pd]p nabanaj_a
ep ej ] l]p_d ]na pda ikop nahar]jp*
Bkqnpd Epan]pekj6 Okqn_a ?k`a E`ajpe|_]pekj* Ej pda bkqnpd epan]pekj( sa ikra` kqn naoa]n_d kj
opq`uejc pda _kjpajp kb ai]eho ]j` pnuejc pk na_kcjeva pda opnq_pqna` _kjpajp pd]p pdau ej_hq`a(
ok pd]p sa _]j ^appan atpn]_p bqnpdan ejbkni]pekj* Sa _na]pa` hecdpsaecdp iapdk`o pk |j` hejao
kb okqn_a _k`a( l]p_dao( kn op]_g pn]_ao $oaa ?d]lpan 3%( ej pda ^k`u kb ]j ai]eh* >u opq`uejc
pda naoqhpo kb pdeo naoa]n_d( sa na]heva` pd]p sa jaa` jkp kjhu ] |jan cn]jqh]nepu $e*a*( `eopejcqeod
_k`a ojellapo bnki l]p_dao bnki op]_g pn]_ao% ^qp ]hok pk na_kcjeva ennahar]jp l]npo kb pda ai]eho̢
_kjpajpo $a*c*( ]qpdkno̢ oecj]pqnao% ]j` |hpan pdai kqp bnki kqn ]j]huoeo*
Bebpd Epan]pekj6 L]noejc Opnq_pqna` ?kjpajp ej Qjopnq_pqna` @]p]* Ej pda |bpd epan]pekj( sa `areoa`
pa_djemqao $oaa ?d]lpan 4% bkn lna_eoahu na_kcjevejc( atpn]_pejc( ]j` ik`ahejc _anp]ej opnq_)
pqna` l]npo ai^a``a` ej ]ju pula kb patpq]h ]npeb]_p* Ej b]_p( ^u kjhu `apa_pejc opnq_pqna` hejao
sa _]jjkp qj`anop]j` pdaen ia]jejc ]j` qoa ep bkn oq^oamqajp ]j]huoao* Sa ]llnk]_da` pdeo
lnk^hai ^u qoejc eoh]j` l]noejc W-/2Y( |nop ^u eilhaiajpejc ]j eoh]j` l]noan ej =OB)O@B $oaa
Oa_pekj 4*/%* Sepd pdeo eilhaiajp]pekj sa i]j]ca` pk _kj`q_p ] |nop opal ejpk jkrah okbps]na
]j]huoao* =bpans]n`o( ceraj pda `e{e_qhpu kb atpaj`( i]ejp]ej( ]j` qoa kqn |nop okhqpekj ^]oa`
.,
/*. Pkkh >]oa` Naoa]n_d
kj =OB)O@B( sa _na]pa` ] jkrah atpajoe^ha bn]iaskng bkn eoh]j` l]noejc ej OҧқҦҦҮқҦҥ $oaa Oa_)
pekj 4*3%* Sa qoa` kqn bn]iaskng pk snepa eoh]j` l]noano bkn okqn_a _k`a( l]p_dao( op]_g pn]_ao(
]j` sa qoa` ep pk _h]ooebu ai]eh hejao $oaa ?d]lpan 5%*
Oetpd Epan]pekj6 Ql`]pejc Kqn Gjksha`ca kj I]ehejc Heop Qo]ca Deopkne_]hhu( i]ehejc heopo d]ra ^aaj
_kjoe`ana` pda dq^ kb lnkfa_p _kiiqje_]pekj ]p pda ej_alpekj kb pda |nop KOO _kiiqjepeao( oq_d
]o Hejqt ]j`=l]_da* Sa( pdqo( _kjoe`ani]ehejc heop `]p] pk ^a ] r]hq]^ha _]oa opq`u bkn `areoejc
]j` paopejc pa_djemqao bkn iejejc ]j` ]j]huvejc qjopnq_pqna` `]p] bnki okbps]na lnkfa_po*
Jaranpdahaoo( ej pda _kqnoa kb pda ua]no( sdeha `arahklejc ]j` ]j]huvejci]ehejc heopo( sa oajoa`
] _d]jca ej pda qo]ca kb `arahkliajp i]ehejc heopo ]_nkoo KOO ouopaio* Bkn pdeo na]okj( pk _kj)
_hq`a kqn skng( sa `a_e`a` pk ]j]huva _]nabqhhu( sepd ] mq]hep]pera naoa]n_d( pda _kjpajp kb pda
`arahkliajp i]ehejc heop kb ] KOO lnkfa_p( ]_nkoo epo ajpena deopknu* Sa bkqj` pd]p ej`aa` pda
nkha kb pda `arahkliajp i]ehejc heop _d]jca`( ^u `eiejeodejc epo eilknp]j_a ej KOO lnkfa_p _ki)
iqje_]pekj* =p pda o]ia peia( ]jkpdan okqn_a kb qjopnq_pqna` `]p] eo aiancejc ikna ]j`ikna6
Pda eooqa nalkoepknu* Okbps]na `arahklano ]j` qoano ]na ej_na]oejchu qoejc pdeo pula kb nalko)
epkneao pk ejpan]_p( oap jas iehaopkjao( ]j` `eo_qoo ]^kqp pda `ap]eho kb pda lnkfa_p* Hq_gehu( pda
pa_djemqao sa `areoa` pk `a]h sepd i]ehejc heop `]p] _]j ^a ]`]lpa` pk eooqa nalkoepknu `]p](
sde_d eo haoo jkeou ]j` ikna opnq_pqna` pd]j ai]eh iaoo]cao*
/*. Pkkh >]oa` Naoa]n_d
Pk eilknp( lnk_aoo( opkna( ]j` ]j]huva ^kpd ai]eh ]j` okqn_a _k`a `]p]( `qnejc kqn naoa]n_d( sa
`areoa` pda pkkhoap IңҦҟҬ( ^u lnkcnaooerahu ]j` epan]perahu eilhaiajpejc epo ba]pqnao*
IңҦҟҬ eo eilhaiajpa` ej Reoq]hSkngo OҧқҦҦҮқҦҥ( naheao kj pda Iҩҩҭҟ Naajcejaanejc Ajrenkj)
iajp W-01Y bkn okia ik`ahejc p]ogo( ]j` qoao CHKNL $Cajane_ Hecdpsaecdp K^fa_p)Nah]pekj]h
Lanoeopaj_a% W-,3Y ]j` pda Iap]^]oa $] pkkh pk lnkre`a }ate^ehepu ]j` lanoeopaj_a pk ]ju iap])
ik`ah ej cajan]h% W12Y bkn pda k^fa_p lanoeopaj_u* Becqna /*- `ale_poIңҦҟҬ̢o ]n_depa_pqna6 Ep odkso
pda okqn_ao bnki sde_d Iehan napnearao `]p]( pda `]p] eilknpano( pda atpanj]h _kilkjajpo ^aejc
qoa`( pda ganjah( pda LҟҮңҮEҭҦқҨҞ bn]iaskng( ]j` pda lnk_aooejc+]j]huoeo ik`qhao*
/*.*- = S]hg Pdnkqcd Iehan
Eilknpejc ai]eh `]p]6 Eilknpejc ai]eh `]p] pk ^a qoa` ]o ] okqn_a kb ejbkni]pekj eo jkp pnere]h(
^a_]qoa pdana eo jk _kjoeopajp s]u pk ]__aoo `]p]* @e{anajp lanokj]h ai]eh _heajpo ]j` `e{anajp
]llhe_]pekjo pk i]j]ca i]ehejc heopo opkna `]p] ej `e{anajp bkni]po* Iknakran( ej pda heba kb ]
`arahklan kn ] okbps]na ouopai( pda ai]eh _heajp kn pda i]ehejc heop ]llhe_]pekjo _]j ^a _d]jca`
iqhpelha peiao*
=__aooejc ai]eh `]p] ej pdeo o_aj]nek skqh` namqena snepejc iqhpelha ai]eh `]p] eilknpano bkn
a]_d okbps]na ouopai ^aejc ]j]huva`* Sa p]_gha` pdeo eooqa ^u $]% _na]pejc ]j eilknpan bkn
pda I>ҩҲ bkni]p( sde_d eo qoa` ^u i]ju ai]eh _heajpo ]j` i]ehejc heop i]j]cano $a*c*( CJQ
I]ehi]j%( ]j` $^% qoejc IқҬҥIқңҦ(- ]j kjheja oanre_a bkn oa]n_dejc ]ikjc ikna pd]j 4(,,,
ql)pk)`]pa i]ehejc heopo* Kqn eilknpano aepdan _n]sh pda IқҬҥIқңҦ sa^oepa kn l]noa pda I>ҩҲ
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kernel
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models
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files
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files
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parser
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extractor
code lines 
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Miler 
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source
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importer
Becqna /*-6 Pda ]n_depa_pqna kb Iehan
|ha( atpn]_p pda oaha_pa` ai]eho( ]j` ejop]jpe]pa pdai]o hera k^fa_po ej pdaIңҦҟҬ ganjah* =o odksj
ej pda ]n_depa_pqna `e]cn]i( sa _]j lhqc eilknpano pd]p atpn]_p `]p] bnki ]``epekj]h okqn_ao*
Eilknpejc _k`a `]p]6 IңҦҟҬ d]j`hao okbps]na ouopaiosneppaj eji]ju lnkcn]iiejc h]jcq]cao
pdnkqcd ola_e]heva` eilknpano* Benop( sa snkpa ] nareoekj eilknpan pk eilknp iqhpelha naha]oao kb
pda o]ia okbps]na ouopai* Ep k^p]ejoiqhpelha okqn_a _k`a oj]lodkpo kb ] okbps]na ouopaisepdan
^u `ksjhk]`ejc pdai bnki pda ouopai sa^oepa $jkp `ale_pa` ej Becqna /*-% kn ^u lanbkniejc
̤_da_g kqp̥ klan]pekjo $kja lan oj]lodkp% bnki pda okbps]na _kj|cqn]pekj i]j]caiajp $O?I%
ouopai( ]hok gjksj ]o ranoekjejc ouopai nalkoepknu* Ej pda _]oa kb napnearejc pda `]p] bnki pda
ranoekjejc ouopai( sa _]j ola_ebu pda peiaol]j pk ^a _kjoe`ana` ^apsaaj oq^oamqajp naha]oao*
Kj_a IңҦҟҬ k^p]ejo pda okqn_a _k`a oj]lodkpo( sa eilknp pdai sepd psk `e{anajp pa_djemqao*
Bkn FқҰқ ouopaio sa d]ra psk klpekjo $sde_d sa qoa` ej `e{anajp ikiajpo ej peia pk lanbkni
`e{anajp ]j]huoao%6 $]% Sa qoa ңҨBүҭңҩҨ. bkn l]noejc pda okqn_a _k`a ]j` eilknpejc ep ej pda
Ikkoa naajcejaanejc ajrenkjiajp( ok pd]p sa _]j atpn]_p ] jqi^an kb _k`a iapne_o $a*c*( oaa
?d]lpan 1%7 $^% sa qoa ] hecdpsaecdp ola_e]heva` FқҰқ _k`a l]noan sneppaj kj pkl kb kqn l]noejc
bn]iaskng $oaa Oa_pekj 4*3%* Pda h]ppan klpekj eo ]hok qoa` pk eilknp ouopaio sneppaj ej kpdan
h]jcq]cao6 Sa `areoa` hecdpsaecdp eoh]j` l]noano bkn =ҝҮңҩҨOҝҬңҪҮ( LDL( ]j` ? ouopaio*
Pda ik`aho _na]pa` ^u ңҨBүҭңҩҨ( ]j` ajne_da` ^u Iҩҩҭҟ( kn _na]pa` pdnkqcd kqn eoh]j` okqn_a
_k`a l]noano ]na eilknpa` ej pda IңҦҟҬ ganjah ]o Ouopai Ik`aho*
Pda iap])ik`ah6 Becqna /*. odkso pda iap])ik`ah ^adej` pda IңҦҟҬ̢o ganjah* 3­R¯EL eo pda
_h]oo nalnaoajpejc ]ju okbps]na ouopai eilknpa` ej IңҦҟҬ* A]_d 3­R¯EL d]o ] _khha_pekj kb 2E
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name
rawContent
terms
traceabilityLinks
Entity
timestamp
TLinkManual
confidence
TraceabilityLink
name
background
experience
Annotator
name
language
releases
mailing lists
emailAuthors
System
name
timestamp
Release
1..*
0..*
name
inception
importer
authors
emails
MailingList
rawContent
author
mailingList
permalink
subject
timestamp
Email
name
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EmailAuthor LabelledEmail
labels
Label
startCharacter
endCharacter
name
LabelAutomatic
technique
LabelManual
timestamp
technique
TLinkAutomatic1
1..*
1 1..*
1
1..*
1..*
1
1..*
1..*
1
1..*
1..*
1..*
1
1
1..*
1..*
1
0..*
0..*
1
code related class
code&email related class
email related class
Becqna /*.6 Pda Iap])Ik`ah kb Iehan
KEARE o( sde_d nalnaoajpo pda r]nekqo oj]lodkpo kb pda okqn_a _k`a* A]_d 2EKEARE eo _d]n]_)
paneva` ^u ] ̤peiaop]il̥ ]j` d]o ] _khha_pekj kb qjemqa ejop]j_a kb pda _h]oo %M¯I¯­* Ej kqn
_]oa( araj pdkqcd sa skng ej OҧқҦҦҮқҦҥ ]j` sa _kqh` atpaj` pda iap])ik`ah `a|jepekjo kb
Iҩҩҭҟ( sa `a_e`a` pk _na]pa ] jas _h]oo pk nalnaoajp ajpepeao kb pda ouopai* Pdeo ]hhksa` qo
pk ^a ej`alaj`ajp bnki pda Iҩҩҭҟ iap])ik`ah( sde_d d]o ^aaj qj`an da]ru na)`arahkliajp
]j` arkhqpekj `qnejc pda _kqnoa kb kqn pdaoeo skng* Jaranpdahaoo( ep eo lkooe^ha pk oq^opepqpa pdeo
]^opn]_pekj sepd ] &!-)8!BR¯QAC¯/BJEC¯ _h]oo*
A]_d 3­R¯EL d]o ]hok ] _khha_pekj kb i]ehejc heopo $bkn at]ilha pda o]ia okbps]na ouopai _]j
d]ra ] qoan i]ehejc heop pk _kilhaiajp pda `arahkliajp kja%* I]ehejc heopo ]na nalnaoajpa` ^u
pda -AIKIMG,IR¯ _h]oo( sde_d d]o ] heop kb ai]eh ]qpdkno ]j` ] heop kb qjemqa ai]eho( `ao_ne^a`
^u pda _h]oo %LAIK* Ej ]``epekj pk pda n]s _kjpajp( a]_d ai]eh d]o |ah`o bkn opknejc iap])`]p]
ejbkni]pekj( oq_d ]o pda peiaop]il kn pda oq^fa_p*
Pda `]p] atlknpan ik`qha atlknpo pda eilknpa` ]j` lnk_aooa` ejbkni]pekj ]o ep eo `ao_ne^a` ^u
pda iap])ik`ah ej Becqna /*.( ok pd]p ep _]j ^a qoa` ^u kpdan naoa]n_dano ]j` ]llhe_]pekjo*
Opknejc eilknpa` `]p]6 Pk opkna ejbkni]pekj c]pdana` bnki i]ehejc heopo ]j` okqn_a _k`a( sa
qoa ]j ]llnk]_d ^]oa` kj k^fa_p lanoeopaj_u n]pdan pd]j qoejc patp |hao* =hpdkqcd pda Iҩҩҭҟ
./
?d]lpan / Iapdk`khkcu( Nalhe_]^ehepu( ]j` Oq^fa_p Ouopaio
ajrenkjiajp qoao patpq]h |hao $ej l]npe_qh]n ej pdaIOA bkni]p% pk opkna ]j` napneara ejbkni]pekj
]^kqp ]ju ]j]huva` ouopai(sa`aaia` pdai pk ^a jkp ]llnklne]pa ej kqn _kjpatp* Ej b]_p( `aolepa
pda b]_p pd]p patpq]h |hao `k jkp namqena ] @>IO( pdau d]ra pda `n]s^]_g pd]p `]p] _]jjkp ^a
]__aooa` naikpahu( ]j` pd]p pdau cajan]pa lanbkni]j_a ^kpphaja_go( oej_a pda ajpena patp |haiqop
]hs]uo ^a l]noa` $e*a*( ep eo jkp lkooe^ha pk eilknp kjhu l]npo kb pda ik`ah%* Sdaj _kjoe`anejc
i]ehejc heopo( pda lanbkni]j_a ]ola_p eo nahar]jp ]o pdau kbpaj _kjp]ej pdkqo]j`o kb `k_qiajpo*
Ej Becqna /*-( pda _kilkjajpo pd]p naoe`a ej pda Iehan̢o ganjah ]na ik`aha` ]__kn`ejc pk ] iap])
ik`ah $`ale_pa` ej Becqna /*.%( bnkisde_d pda Iap]^]oa _kilkjajp eo _]l]^ha kb ]qpki]pe_]hhu
cajan]pejc pda _knnaolkj`ejc CHKNL _h]oo `ao_nelpekjo $sde_d `a|ja pda i]llejc ^apsaaj
pda OҧқҦҦҮқҦҥ _h]ooao ]j` pda `]p]^]oa p]^hao% W12Y* Ej pdeo s]u( k^fa_po ]na opkna` ]j` napneara`
bnki pda _dkoaj `]p]^]oa pn]jol]najphu pdnkqcd pda CHKNL h]uan6 Ep eo oq{e_eajp pk o]ra pda
k^fa_po kb pda ik`ah pda |nop peia pdau ]na _na]pa` ]j` pk _na]pa ] _kjja_pekj sepd pda `]p]^]oa
sdaj hk]`ejc IңҦҟҬ* Ej ]``epekj( oej_a k^fa_po ]na opkna` ej ] _kiikj `]p]^]oa( ep eo lkooe^ha
pk ]__aoo pdai( araj naikpahu( bnki `e{anajp h]jcq]cao ]j` ]llhe_]pekjo*
Ejpan]_pejcsepd ai]eho6 Qoejc pda OҧқҦҦҮқҦҥsa^ bn]iaskng OҟқҭңҞҟ W2/Y( sa eilhaiajpa` pda
IңҦҟҬ Cқҧҟ( ] sa^ ik`qha pk ejpan]_p sepd ai]eho opkna` ej pda IңҦҟҬ ganjah* Becqna /*/ odkso
pda i]ej ejpanb]_a kb pda IңҦҟҬ Cқҧҟ*
Pda IңҦҟҬ Cқҧҟ d]o ] ik`qh]n opnq_pqna knc]jeva` ej l]jaho* Lkejp - i]ngo pda LAIMOAMEK(
sde_d `eolh]uo pda oaha_pa` ai]eh( sepd iap])`]p] kj pkl ]j` pda sdkha ^k`u _khkna` ]__kn`ejc
pk mqkp]pekj haraho pk ajd]j_a na]`]^ehepu* Sepdej pda IңҦҟҬ Cқҧҟ( kja _]j lhqc ]ju jqi^an
kb l]jaho pk ejpan]_p sepd pda opkna` ouopaio ]j` ai]eho* Bkn at]ilha( kj pda habp kb pda i]ej
l]jah( sa oaa6 pda MATIGA¯INMOAMEK $Lkejp .%( pk na]` ] ola_e|_ ai]eh( ceraj epo e`7 pda LAIKR
OAMEK $Lkejp /%( sepd op]peope_o kj ai]eho7 ]j` pda R­R¯ELROAMEK $Lkejp 0%( pk osep_d pk ]jkpdan
ouopai*
Hejgejc _k`a ]j` ai]eho6 Araj pdkqcd `arahkliajp ai]eho kbpaj `eo_qoo okqn_a _k`a ]npeb]_po(
aop]^heodejc ]_pq]h hejgo pk pda nabanaj_a` ajpepeao eo pk ^a i]jq]hhu aop]^heoda` ^u pda na]`an*
Iknakran( pda hejgo ]na qje`ena_pekj]h6 Pdana eo jk reoe^ha hejg bnki okqn_a _k`a pk ai]eho* Pdeo
eo pda |nop _d]hhajca sa aj_kqjpana` ej kqn pdaoeo $oaa Oa_pekj -*.%* Ej pda |nop ld]oa kb kqn na)
oa]n_d $oaa ?d]lpan 0%( sa eilhaiajpa` ] KIM°IMGIMFEQEMCEEMGIME pk ]qpki]pe_]hhu ejban
pdaoa pn]_a]^ehepu hejgo ]j` lanoeop pdai ej pda IңҦҟҬ ganjah* Pdaoa hejgo ]na |nop _h]oo ajpepeao
ej kqn iap])ik`ah( ]j` ]na ik`aha` ^u pda _h]oo 4QACEABIKI¯­,IM°* Pda 4QACEABIKI¯­,IM°
ajpepeao _]j ^a ejop]jpe]pa` ]o 4,IM°!S¯NLA¯IC ^u pda ajceja* Ej pdeo _]oa( pda ajceja _]j qoa
aepdan hecdpsaecdp patp)i]p_dejc pa_djemqao sa `areoa`( kn pda ejbkni]pekj napnear]h $EN% pa_d)
jemqao eilhaiajpa` ej kqn EN ajceja $a*c*( HOE ]j` pb)e`b%* Sepd `e{anajp _]oa opq`eao( sa rane|a`
sdapdan kja kb pda pa_djemqao ^appan d]j`hao pdeo hejgejc p]og*
Atpn]_pejc iapne_o6 Kj_a ai]eh ]j` okqn_a _k`a `]p] ]na eilknpa`( ]j` ai]eh iaoo]cao ]na na)
_kjja_pa` pk _k`a ajpepeao pdau `eo_qoo( sa _]j `areoa jasiapne_o pk ia]oqna jas b]_po* Pk pdeo
]ei( sa `areoa` pda lklqh]nepu iapne_o atpn]_pkn( sde_d ajne_dao ] ouopaiik`ah sepd ejbkni]pekj
atpn]_pa` bnki ai]eh ]n_derao* Ej l]npe_qh]n( pda _qnnajp eilhaiajp]pekj kb pda atpn]_pkn _ki)
lqpao iapne_o pk oaeva pda ̤lklqh]nepu̥ kb okqn_a _k`a ajpepeao ej pda `eo_qooekjo p]gejc lh]_a
ej ai]eho* Ej i]ehejc heopo( pda ajpepeao pd]p ]na `eo_qooa` ]na jkp kjhu pda ikop nahar]jp bkn pda
`arahkliajp( ^qp ]hok pdkoa pd]p ]na ikop atlhkepa` `qnejc pda qo]ca kb pda okbps]na ouopai*
Iknakran( pda ai]eh _kjpajp eo atlnaooa` qoejc j]pqn]h h]jcq]ca( sde_d `kao jkp namqena pda
snepan pk _]nabqhhu atlh]ej ]hh pda ]^opn]_pekjo qoejc pda o]ia harah kb eilknp]j_a* Kqn atpn]_)
pkn _]j ^a atpaj`a` pk ej_hq`a kpdan iapne_o ia]oqnejc `e{anajp ]ola_po atpn]_pa` bnki ai]eh
`]p]*
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/*. Pkkh >]oa` Naoa]n_d
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Becqna /*/6 Pda Iehan C]ia
@apa_pejc opnq_pqna` bn]ciajpo6 Pda oa_kj` _d]hhajca sa b]_a` ej kqn pdaoeo eo pda jkeou ]j`
ieta`)h]jcq]ca _kjpajp kb `arahkliajp ai]eho $oaa Oa_pekj -*.%* Ej b]_p( `arahkliajp ai]eho ]na
kbpaj ejpanha]ra` sepd opnq_pqna` _kjpajp( a*c*( op]_g pn]_ao( l]p_dao( kn _k`a ojellapo( ]j` jkeoa
oq_d ]o ]qpdkn̢o oecj]pqnao* Sa |nop pnea` pk oal]n]pa opnq_pqna` bn]ciajpo bnki j]pqn]h h]j)
cq]ca ej ai]eh iaoo]cao* Pdeo ^nejco oaran]h ^aja|po( oq_d ]o ^appan _d]n]_panev]pekj kb i]ehejc
heop qo]ca( eilnkra` ]qpdkno̢ ^ad]rekn ]j]huoeo( kn na_kjopnq_pekj kb ]hpanj]pera ouopai ik`aho
$oaa ?d]lpan 3%* IңҦҟҬ k{ano ] Opnq_pqna` bn]ciajpo `apa_pkn ik`qha( sde_d eilhaiajpo ] hecdp)
saecdp pa_djemqa sa `areoa` bkn _h]ooebuejc ai]eho ]j` hejao _kjp]ejejc opnq_pqna` `]p]* Sepd
] _]oa opq`u( sa ar]hq]pa` pda a{a_perajaoo kb ] jqi^an kb _]j`e`]pa pa_djemqao bkn `apa_pejc
opnq_pqna` bn]ciajpo ej ai]eh _kjpajp*
.1
?d]lpan / Iapdk`khkcu( Nalhe_]^ehepu( ]j` Oq^fa_p Ouopaio
= bn]iaskng bkn eoh]j` l]noejc ej qjopnq_pqna` _kjpajp6 =bpan sa `areoa` hecdpsaecdp ]l)
lnk]_dao bkn oal]n]pejc opnq_pqna` _kjpajp bnki j]pqn]h h]jcq]ca ej ai]eho( sa na]heva` pd]p
iq_d ejbkni]pekj eo ]r]eh]^ha ej pdaoa bn]ciajpo* Bkn atpn]_pejc b]_po bnki pdeo ejbkni]pekj( pda
R¯QSC¯SQEDFQAGLEM¯DE¯EC¯NQik`qha eo jkp ajkqcd( ^a_]qoa ep eo jkp ]^ha pk l]noa ]j`ik`ah
pda _kjpajp* Bkn pdeo na]okj( sa `areoa` ] ikna lksanbqh ]llnk]_d ^]oa` kj eoh]j` l]noejc(
sde_d eo ]^ha pk e`ajpebu( atpn]_p( ]j` ik`ah opnq_pqna` ejbkni]pekj ai^a``a` ej patpq]h `]p]
]npeb]_po kb ]ju gej` $a*c*( okqn_a _k`a kn `arahkliajp ai]eho%* Pdeo ]llnk]_d eo eilhaiajpa`
ej ] bn]iaskng( _]hha` LҟҮңҮEҭҦқҨҞ( ^]oa` kj pda OҧқҦҦҮқҦҥ l]noan cajan]pkn LҟҮңҮLқҬҭҟҬ W-2/Y*
Kqn bn]iaskng eo `aoecja` pk ^a ]__qn]pa ]j` a{e_eajp( }ate^ha( ]j` atpajoe^ha $oaa Oa_pekj 4*3%*
Sa atpaj`a` ep sepd ola_e]heva` eoh]j` l]noano bkn _k`a bn]ciajpo( l]p_dao( op]_g pn]_ao*
Heja _h]ooe|_]pekj kb `arahkliajp ai]eho6 Iүҝҝқ $aI]eh Qje|a` ?kjpajp ?h]ooe|_]pekj =l)
lnk]_d% eo pda h]op ]llhe_]pekj ^qehp ej Iehan* Ep _kjoeopo kb ] pa_djemqa pk _h]ooebu ai]eh hejao ej
|ra _]packneao6 j]pqn]h h]jcq]ca( okqn_a _k`a( op]_g pn]_ao( l]p_dao( ]j` jkeoa* Iүҝҝқ eo ^]oa`
^kpd kj eoh]j` l]noano sneppaj kj pkl kb LҟҮңҮEҭҦқҨҞ ]j` kj psk i]_deja ha]njejc pa_djemqao
$e*a*( J]Ïra >]uao ]j` ?h]ooe|_]pekj Pnaa%* Pda i]_deja ha]njejc pa_djemqao ]na eilhaiajpa` ej
Sag] W5,Y( sde_dsa qoa ]o ]j atpanj]h _kilkjajp $jkp `ale_pa` ej Becqna /*-% pk d]ra ]__aoo pk ]
r]op jqi^an kb i]_deja ha]njejc ]llnk]_dao* Sepd ] _]oa opq`u( sa ar]hq]pa` pda a{a_perajaoo
kb Iүҝҝқ ]j` bkqj` pd]p ep na]_dao ]hikop lanba_p naoqhpo $oaa ?d]lpan 5%*
/*/ >aj_di]ng ]j` Nalhe_]^ehepu
Pk ieja qjopnq_pqna` `]p]( naoa]n_dano d]ra ^aaj atlaneiajpejc sepd pa_djkhkceao ]`klpa`
bnki nah]pa` naoa]n_d |ah`o( oq_d ]o pkle_ ik`aho bnki Ejbkni]pekj Napnear]h $EN%( dean]n_de_]h
_hqopanejc bnki @]p] Iejejc $@I%( kn l]np)kb)olaa_d p]ccejc bnki J]pqn]h H]jcq]ca Lnk_aoo)
ejc $JHL%* >u opq`uejc pdaoa ]llnk]_dao $ikna ^]_gcnkqj` kj pda `e{anajp EN ]llnk]_dao eo
ceraj ej pda _d]lpano ej sde_d pdau ]na ar]hq]pa` kn ailhkua`%( sa jkpa` pd]p pdana eo ] c]l
^apsaaj pda r]he`]pekj ]llnk]_dao qoa` ^u pda okbps]na ajcejaanejc naoa]n_dano ]j` pda kjao
qoa` ej EN( @I( ]j` JHL* Pda ]na]o ej sde_d EN( @I( ]j` JHL pa_djemqao d]ra lnkraj qoa)
bqh $a*c*( i]j]caiajp kb o_eajpe|_ ]j` hac]h hepan]pqna( sa^ oa]n_dao% ]na oqllknpa` ^u ] oap kb
sahh `aoecja`( nk^qop( ]j` qjerano]hhu ]__alpa` ^aj_di]ngo* EN ^aj_di]ngo( bkn at]ilha( ]na
lq^he_hu ]r]eh]^ha ]j` `eopne^qpa` re] pda ejbn]opnq_pqna kb pda Patp NApnear]h ?kjbanaj_a oaneao
$PNA?%( olkjokna` ^u pda J]pekj]h Ejopepqpa kb Op]j`]n`o ]j` Pa_djkhkcu $JEOP% ]j` pda QO
@al]npiajp kb @abajoa $@=NL=% W-35Y* Pdau gaal arkhrejc ]j` jks ej_hq`a napnear]h p]ogo bkn
i]ju `e{anajp gej`o kb ejbkni]pekj $a*c*( ol]i( cajkie_ `]p]%*
Ej odknp( skng ej nah]pa` naoa]n_d |ah`o eo oqllknpa` ^u ]j atpajoera ]j` op]peope_]hhu oecje|_]jp
^aj_di]ng ]c]ejop sde_d pdaen pa_djemqao sana ar]hq]pa`* Pdeo `kao jkp dkh` bkn pda okbps]na
ajcejaanejc ]llnk]_dao*
Oei ap ]h* sana pda |nop pk nalknp pdeo pnaj` ej okbps]na ajcejaanejc W-35Y* Pdau opnaooa` pda ei)
lknp]j_a kb se`ahu qoa` ]j` nahe]^ha ^aj_di]ngo pk ]ooaoo pda mq]hepu kb naoa]n_d |j`ejco( ]j`
_d]hhajca` pda okbps]na ajcejaanejc naoa]n_d _kiiqjepu pk `a|ja ]llnklne]pa ^aj_di]ngo*
Sa od]na pda _kj_anjo n]eoa` ^u Oei ap ]h* Bkn pdeo na]okj( sa oqllknp kqn skng sepd _]nabqhhu
`aoecja` ]j` lq^he_hu ]r]eh]^ha ^aj_di]ngo* Pdeo ]hhkso qo pk ^appan cajan]heva kqn |j`ejco
]j` pk hap kpdan naoa]n_dano _kil]na pdaen ]llnk]_dao pk kqno ]j` `areoa eilnkraiajpo*
Ej pda ]j]huoaosa _kj`q_pa` ejsde_dsa jaa`a` ^aj_di]ngo $e*a*( sdajsa d]` pk _kil]na pda
kqplqp kb ]qpki]pe_ ]llnk]_dao pk ]jjkp]pekjo `kjai]jq]hhu ^u dqi]j nareasano%( sa _na]pa`
.2
/*0 Oq^fa_p Ouopaio bkn pda =j]huoao
oq_d kn]_hao i]jq]hhu ^u na]`ejc ]j` ]jjkp]pejc ] h]nca jqi^an kb ai]eho* Bkn at]ilha( pk
aop]^heod pda mq]hepu kb pda pn]_a]^ehepu hejgo napneara` ^u kqn hecdpsaecdp ]llnk]_dao( sa jaa`a`
] `]p]oap ej sde_d ai]eho sana ]hna]`u hejga` pk pda _knna_p _k`a ]npeb]_po* Oej_a ep `e` jkp ateop(
sa d]` pk _na]pa ep i]jq]hhu ^u na]`ejc pdkqo]j`o kb ai]eho* Sa ]e`a` pdaoa gej`o kb i]jq]h
p]ogo ^u _na]pejc ola_e]heva` l]jaho eilhaiajpa` ej pda IңҦҟҬ Cқҧҟ*
Sa eilhaiajpa` pda IңҦҟҬ Cқҧҟ pk d]ra pda bkhhksejc ba]pqnao6
̩ Ep eo sa^ ^]oa`( pdqo ep _]j ^a ]__aooa` ^u `e{anajp lh]pbknio ]j` sepd `e{anajp `are_ao*
̩ Ep eo a]ou pk ejpan]_p sepd ep( ^a_]qoa ep odkso kjhu ] oejcha sej`ks sepd ]hh pda l]jaho
eiia`e]pahu ]__aooe^ha*
̩ Ep oqllknpo _kj_qnnaj_u6 Ikna qoano _]j ]__aoo pda IңҦҟҬ Cқҧҟ ]j` _kj_qnnajphu i]ga
_d]jcao ej pda ai]eh `]p] $a*c*( pk ]`` ]jjkp]pekjo%*
̩ ?d]jcao ]j` ]jjkp]pekjo `kja ^u pda qoano ]na eiia`e]pahu opkna` ]j` lanoeopa` ej pda
`]p]^]oa*
̩ Ep eo atpajoe^ha ^u ia]jo kb lhqcc]^ha l]jaho*
Qoejc atpajoekjo pk pda IңҦҟҬ Cқҧҟ ]hhksa` qo pk i]ga pda p]og a]oean ]j` haoo b]pecqejc( ]j`
pk ]qpki]pe_]hhu ej_hq`a pda naoqhpo ej kqn ik`aho* Bkn at]ilha( i]jq]hhu napneara` pn]_a]^ehepu
hejgo ]na ejop]j_ao kb pda _h]oo 4,IM°-AMSAK* Pda `]p] atlknpan ik`qha ej IңҦҟҬ eo qoabqh bkn
od]nejc kqn ^aj_di]ngo ]j` ]hhkso kqn skng pk ^a nalhe_]pa`* Sa naban pda na]`an pk pda bkhhks)
ejc _d]lpano $e*a*( ?d]lpan 0( ?d]lpan 3( ]j` ?d]lpan 5%( pk oaa dks sa atpaj`a` pda IңҦҟҬ Cқҧҟ
pk _na]pa `e{anajp ^aj_di]ngo bkn `e{anajp o_aj]neko*
/*0 Oq^fa_p Ouopaio bkn pda =j]huoao
Pk _kj`q_p kqn `]p] atlhkn]pekj ]j` ]ooaoo kqn pa_djemqao ]j`|j`ejco( salanbknia` ] jqi^an
kb _]oa opq`eao* Pk d]ra ] cna]p r]neapu kb `]p] ]j` lnkfa_po pk opq`u( ]j` pk d]ra pda lkooe^ehepu
pk od]na pda `]p]oapo sa qoa ej kqn naoa]n_d pk eilnkra rane|]^ehepu ]j` nalnk`q_e^ehepu kb kqn
naoqhpo( sa qoa` klaj okqn_a okbps]na $KOO% ouopaio bkn kqn _]oa opq`eao*
P]^ha /*- oqii]nevao pdai]ej _d]n]_paneope_ kb pdaKOO ouopaio qoa` ej kqn _]oa opq`eao* Ej caj)
an]h( sa oaha_pa` i]pqna ouopaio sepd ] i]pqna `arahkliajp lnk_aoo( pd]p i]ga qoa kb i]ehejc
heopo ]o _kiiqje_]pekj _d]jjaho( ]j` pd]p d]ra ]j aop]^heoda` qoan ^]oa* Ej pda bkhhksejc sa
^nea}u `ao_ne^a pdai pk odks pd]p pdau r]nu ej `ki]ej( qo]ca( ]j` `arahkliajp _kiiqjepu6
=nckQIH eo ] cn]lde_]h ]llhe_]pekj bkn `aoecjejc ]j` ]qpki]pe_]hhu cajan]pejc QIH `e]cn]io*
Ep eo sneppaj ej FқҰқ ]j` naha]oa` qj`an pda klaj okqn_a A_heloa Lq^he_ He_ajoa*/
=qca]o eo ] _kj|cqn]pekj)a`epejc he^n]nu* Ep l]noao _kj|cqn]pekj |hao ej pdaen j]pera bkni]po
]j` pn]jobknio pdai ejpk ] pnaa* I]jelqh]pejc pdeo pnaa ]j` o]rejc ep ^]_g ejpk j]pera
_kj|cqn]pekj |hao i]ga _kj|cqn]pekj _d]jcao* Ep eo sneppaj ej ? ]j` naha]oa` ]o KOO
qj`an pda CJQ Haooan Cajan]h Lq^he_ He_ajoa0 $HCLH%*
=s]u/@ eo ] /@ cn]lde_o ajceja( sde_d _]j ^a qoa` pk naj`an /@ ik`aho ]j` lanbkni r]nekqo
kpdan /@ _kilqp]pekjo* Ep eo sneppaj bkn pda =`k^a Bh]od1 lh]pbkni ej =ҝҮңҩҨOҝҬңҪҮ / $]j
/ H¯¯OUUUECKIORENQGKEGAKEOKTH¯LK
0 H¯¯OUUUGMSNQGCNO­KEF¯KERREQH¯LK
1 H¯¯OUUUADNBECNLRNF¯UAQEFKARHABNS¯
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?d]lpan / Iapdk`khkcu( Nalhe_]^ehepu( ]j` Oq^fa_p Ouopaio
Chapters System Website Programming Language
Initial 
Available 
Release
Development Mailing List
Name Inception
4, 7, 8, 9 Argouml http://argouml.tigris.org/ Java Apr 1999 org.tigris.argouml.dev Jan 2000
4 Augeas http://augeas.net/ C Dec 2007 com.redhat.augeas-devel Feb 2008
4 Away3d http://away3d.com/ ActionScript Mar 2007 com.googlegroups.away3d-dev May 2007
5 Equinox http://www.eclipse.org/equinox/ Java Feb 2003 org.eclipse.equinox-dev Feb 2003
4, 6, 7, 8, 9 Freenet https://freenetproject.org/ Java Mar 2000 org.freenetproject.devl Apr 2000
4 Habari http://www.habariproject.org/ PHP Apr 2007 com.googlegroups.habari-dev Oct 2006
5 Jackrabbit http://jackrabbit.apache.org/ Java Sep 2004 org.apache.jackrabbit.dev Sep 2004
4, 7, 9 JMeter http://jmeter.apache.org/ Java Mar 2001 org.apache.jakarta.jmeter-dev Feb 2001
5, 10 Lucene http://lucene.apache.org/ Java Sep 2001 org.apache.lucene.java-dev Sep 2001
5 Maven http://maven.apache.org/ Java Sep 2003 org.apache.maven.dev Nov 2002
6, 7, 8, 9 Mina http://mina.apache.org/ Java Nov 2006 org.apache.mina.dev Jan 2006
7 OpenJPA http://openjpa.apache.org/ Java Aug 2007 org.apache.openjpa.dev May 2006
P]^ha /*-6 Pda klaj okqn_a okbps]na ouopaio qoa` ej kqn ]j]huoao( ^u _d]lpano
k^fa_p)kneajpa` lnkcn]iiejc h]jcq]ca _kilhe]jp sepd pda A?I=O_nelp H]jcq]ca Ola_e)
|_]pekj2%( ]j` ep eo naha]oa` qj`an pda =l]_da He_ajoa .*,*3
Amqejkt eo ] lhqcej ouopai bkn pda A_heloa lnkfa_p* Ep eo ]j eilhaiajp]pekj kb pda Klaj Oanre_ao
C]pas]u ejepe]pera $KOCe% _kna bn]iaskng ola_e|_]pekj(4 ] oap kb ^qj`hao pd]p eilhaiajp
r]nekqo klpekj]h KOCe oanre_ao ]j` kpdan ejbn]opnq_pqna bkn nqjjejc KOCe)^]oa` ouopaio*
Ep eo sneppaj ej FқҰқ ]j` naha]oa` qj`an pda A_heloa Lq^he_ He_ajoa*
Bnaajap eo ] laan)pk)laan okbps]na bkn ]jkjuikqo |ha od]nejc( ]j` bkn ^nksoejc ]j` lq^heodejc
̤bnaaoepao̥ $sa^ oepao ]__aooe^ha kjhu pdnkqcd Bnaajap%* Ep eo ] lh]pbkni bkn _ajoknodel)
naoeop]jp _kiiqje_]pekj* Ep eo sneppaj ej FқҰқ ]j` naha]oa` qj`an pda CJQ Cajan]h Lq^he_
He_ajoa5 $CLH%*
D]^]ne eo ] ^hkc ajceja( lq^heodejc lh]pbkni( ]j` ]llhe_]pekj bn]iaskng* Ep eo sneppaj ej k^fa_p)
kneajpa` LDL 1( ]j` oqllknpo i]ju KOO `]p]^]oa i]j]caiajp ouopaio bkn pda `]p]^]oa
^]_gaj`* Ep eo naha]oa` qj`an pda =l]_da He_ajoa .*,*
=l]_da F]_gn]^^ep eo ] _kjpajp nalkoepknu eo ] dean]n_de_]h _kjpajp opkna sepd oqllknp bkn opnq_)
pqna` ]j` qjopnq_pqna` _kjpajp( bqhh patp oa]n_d( ranoekjejc( pn]jo]_pekjo( k^oanr]pekj( ap_*
Ep eo sneppaj ej FқҰқ ]j` naha]oa` qj`an pda =l]_da He_ajoa .*,*
=l]_da FIapan eo ] hk]`)paopejc pkkh bkn ]j]huvejc ]j` ia]oqnejc pda lanbkni]j_a kb ] r]neapu kb
oanre_ao( sepd ] bk_qo kj sa^ ]llhe_]pekjo* FIapan ]n_depa_pqna eo ^]oa` kj lhqcejo* Ep eo
sneppaj ej FқҰқ ]j` ep eo naha]oa` qj`an pda =l]_da He_ajoa .*,*
=l]_da Hq_aja eo ]j ejbkni]pekj napnear]h he^n]nusneppaj ej FқҰқ* Ep lnkre`ao ej`atejc ]j` oa]n_d
pa_djkhkcu( ]o sahh ]o olahh_da_gejc( dep decdhecdpejc ]j` ]`r]j_a` ]j]huoeo+pkgajev]pekj
_]l]^ehepeao* Ep eo naha]oa` qj`an pda =l]_da He_ajoa .*,*
2 H¯¯OUUUECLAIM¯EQMA¯INMAKNQGOSBKICA¯INMRR¯AMDAQDR%CLAH¯L
3 H¯¯OUUUAOACHENQGKICEMRER,)#%.3%H¯LK
4 H¯¯OUUUNRGINQG3OECIFICA¯INMR(NLE0AGE
5 H¯¯OUUUGMSNQGKICEMRERGOKH¯LK
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/*1 Oqii]nu
=l]_da I]raj eo ] ^qeh` ]qpki]pekj pkkh bkn pk ^qeh` ]j` i]j]ca lnkfa_po sneppaj ej FқҰқ ]j`
kpdan h]jcq]cao* I]raj oanrao ] oeieh]n lqnlkoa pk pda =l]_da =jp-, pkkh( ^qp ep eo ^]oa`
kj `e{anajp _kj_alpo ]j` skngo ej ] `e{anajp i]jjan* Ep eo sneppaj ej FқҰқ ]j` naha]oa`
qj`an pda =l]_da He_ajoa .*,*
=l]_da Iej] eo ] FқҰқ japskng ]llhe_]pekj bn]iaskng sneppaj ej FқҰқ* Iej] lnkre`ao qje|a`
=LEo bkn r]nekqo pn]jolknp lnkpk_kho* = qoan ]llhe_]pekj ejpan]_po sepd Iej] =LEo( odeah`)
ejc pda qoan ]llhe_]pekj bnki hks)harah E+K `ap]eho* Ep eo d]o pda =l]_da He_ajoa .*,*
=l]_da KlajFL= eo ]j eilhaiajp]pekj kb pda FқҰқ Lanoeopaj_a =LE ola_e|_]pekj*-- Ep eo ]j k^fa_p)
nah]pekj]h i]llejc okhqpekj bkn pda FқҰқ h]jcq]ca( sde_d oeilhe|ao opknejc k^fa_po ej ]
`]p]^]oa* Ep eo sneppaj ej FқҰқ ]j` naha]oa` qj`an pda =l]_da He_ajoa .*,*
Pda _dke_a kb qoejc kjhu KOO ouopaio iecdp heiep pda cajan]hev]^ehepu kb kqn |j`ejco* Araj
pdkqcdsa opnera pk ^qeh` pa_djemqao pd]p `k jkp nahu kj ba]pqnao ola_e|_ pk klaj okqn_a ouopaio(
sa _]jjkp _h]ei pdau sehh amq]hhu skng ej _hkoa` okqn_a ]j` ej`qopne]h oappejco* Dksaran( pdeo
pdna]p pk r]he`epu nac]n`o ikophu pda naoqhpo kb kqn ]j]huoao $oq_d ]o pda `aba_p lna`e_pekj ]j]h)
uoao lnaoajpa` ej ?d]lpan 1%( ]j` ep `kao jkp ]{a_p pda a{a_perajaoo kb pda iejejc pa_djemqao(
sde_d _]j ^a ]llhea` pk `]p] bnki ej`qopne]h _kjpatpo ]j` lnkre`a oeieh]n lanbkni]j_ao*
/*1 Oqii]nu
Ej pdeo _d]lpan sa lnaoajpa` pda decd)harah iapdk`khkcu pd]p sa bkhhksa` ej kqn `eooanp]pekj pk
lnkre`a are`aj_a pks]n` kqn pdaoeo* Sa ]hok lnaoajpa` dks sa ]ppailpa` pk _na]pa opq`eao pd]p
_]j ^a nalhe_]pa`( pdnkqcd pda `eooaiej]pekj kb kqn ^aj_di]ngo( ]j` ^u qoejc KOO ouopaio ]o
oq^fa_po kb kqn opq`eao* Ej pda bkhhksejc _d]lpano sa `ao_ne^a pda `e{anajp atlaneiajpo ]j` _]oa
opq`eao sa `e` bkhhksejc pdeo ]llnk]_d* Ej a]_d _d]lpan sa bkhhks ] iapdk`khkcu kb epo ksj pk
]josan pda mqaopekjosa n]eoa kn pk ar]hq]pa pda pa_djemqaosa lnklkoa* Sa ]hhk_]pa pda _d]lpano
ej pdnaa kpdan l]npo6 Ej L]np EEsa ]``naoo pda |nop _d]hhajca ejiejejc qjopnq_pqna` okbps]na `]p]
$e*a*( na_kjja_pejc ep sepd _k`a ]npeb]_po%( ej L]np EEE sa lnaoajp pa_djemqao bkn cerejc ] opnq_pqna
pk qjopnq_pqna` `]p] ok pd]p sa _]j qoa ikna ]llnklne]pa iejejc pa_djemqao ]bpans]n`( ]j` ej
L]np ER sa _kj_hq`a ^u p]gejc ] opal ^]_g bnki kqn naoa]n_d ]j` ^u lnklkoejc bqpqna skng*
-, H¯¯OAM¯AOACHENQG
-- H¯¯OUUUNQACKECNL¯ECHME¯UNQ°JATAJATAEE¯ECHOEQRIR¯EMCE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H¯LK
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L]np EE
Hejgejc Qjopnq_pqna` @]p] ]j` Okqn_a
?k`a =npeb]_po
/-

Pda r]op i]fknepu kb iejejc okbps]na nalkoepkneao ]llnk]_dao op]np bnki pda okqn_a _k`a* Kj_a pda ej)
bkni]pekj atpn]_pa` bnki pda okqn_a _k`a eo ]r]eh]^ha ]j` _knna_phu ik`aha`( ep eo qoq]hhu ajne_da` sepd
ejbkni]pekj atpn]_pa` bnki kpdan okbps]na nalkoepkneao( oq_d ]o pdkoa sepd ranoekjejc ouopai `]p] kn eooqa
pn]_gejc ouopai `]p]* Pdeo iapdk` d]o ^aaj lnkra` ranu a{a_pera W1.Y*
I]jq]hhu gaalejc hejgo ^apsaaj ]npeb]_po ej okbps]na nalkoepkneao eo d]n`6 Ep _kjopepqpao ] pa`ekqo( annkn)
lnkja( ]j` peia)_kjoqiejc p]og pk ^a `kja cn]`q]hhu* Ep bkn_ao `arahklano pk ejpannqlp pdaen jkni]h lnk)
cn]iiejc }ks* Bkn pdaoa na]okjo( ej okbps]na nalkoepkneao sa kbpaj |j` jk lna`apanieja` hejgo ^apsaaj
kja okbps]na nalkoepknu pk ]jkpdan* Pk p]_gha pdeo lnk^hai( naoa]n_dano d]ra lnklkoa` ] jqi^an kb sahh)
paopa` hejgejc pa_djemqao* Okia kb pdai sana `arkpa` pk ]qpki]pe_]hhu na_kran pda pn]_a]^ehepu hejgo
^apsaaj qjopnq_pqna` `]p] ]j` kpdan ]npeb]_po $a*c*( W-.1Y%*
Ej pdeo l]np kb pda `eooanp]pekj sa lnaoajp kqn skng pks]n` na_kjja_pejc ai]eho pk `arahkliajp ]npeb]_po( ok
pd]p pdeo ejbkni]pekj _]j ^a qoa` bkn oqllknpejc lnkcn]i _kilnadajoekj ]j` okbps]na arkhqpekj ]j]huoeo*
Sa lnaoajp jkrah pa_djemqao bkn na_kranejc pn]_a]^ehepu hejgo ]j` sa _kil]na pdai pk pda op]pa kb pda
]np* Oq^oamqajphu sa odks pd]p pdaoa pn]_a]^ehepu hejgo _]j ^a qoa` ej `e{anajp okbps]na ajcejaanejc
o_aj]neko*
Ej ?d]lpan 0 sa lnaoajp kqn |nop opal( ej sde_d sa |nop `areoa` hecdpsaecdp hejgejc pa_djemqao pk na_kj)
ja_p ai]eh ]j` okqn_a _k`a( pdaj sa _kil]na pdai pk pda op]pa kb pda ]np ej pn]_a]^ehepu bkn qjopnq_pqna`
`]p]* Kj_a sa `apanieja` pd]p kqn pa_djemqao ]na pda ^aop lanbkniejc( sa qoa pdai ej psk o_aj]neko* Ej
?d]lpan 1 sa qoa pdai pk _na]pa jas iapne_o pk oaeva ] jkrah ]ola_p kb pda okbps]na lnk_aoo ]j` qoa pdai
pk eilnkra ateopejc `aba_p lna`e_pekjo ik`aho* Ej ?d]lpan 2 sa qoa pda hejgo pk ejpacn]pa ai]eh `]p] ej pda
`arahkliajp ajrenkjiajp( ]j` sa odks pd]p pdeo jkrah ejbkni]pekj( eb _knna_phu lnkre`a` ]j` `eolh]ua`
pk `arahklano( oqllknpo lnkcn]i _kilnadajoekj*
//

?d]lpan 0
Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j`
Okqn_a ?k`a =npeb]_po
Ej kqn pdaoeo op]paiajp $oaa Oa_pekj -*.%( sa lnaoajpa` pda psk i]ej _d]hhajcao ej iejejc qj)
opnq_pqna` `]p]( ej l]npe_qh]n `arahkliajp ai]eho* Ej pdeo _d]lpan sa lnaoajp ]j ejraopec]pekj
ej sde_d sa `areoa` ]j` ar]hq]pa` ] jqi^an kb pa_djemqao pk p]_gha pda |nop _d]hhajca6 pda
`eo_kjja_pekj ^apsaaj ai]eh ]npeb]_po ]j` _k`a ]npeb]_po*
0*- Kranreas
Ai]ehiaoo]cao kbpaj nabanaj_a kpdan `]p] okqn_ao( oq_d ]o okqn_a _k`a( ^qp pdana eo jk ]_pq]h hejg
pk nabanaj_a` ]npeb]_po* Ai]eho _]j lnkre`a jas `]p] ]j` iapne_o pk ajne_d pda ]hna]`u ]r]eh]^ha
ejbkni]pekj W.,,Y $a*c*( ai]eho lanp]ejejc pk _anp]ej ajpepeao kb pda okqn_a _k`a _]j ejpacn]pa( kn
oqllhu( ej_kilhapa `k_qiajp]pekj%( ^qp pdau iqop |nop ^a hejga` pk pda `eo_qooa` okqn_a _k`a
]npeb]_po* ?kjja_pejc ai]eho pk pda okqn_a _k`a _]j ^a dahlbqh bkn r]nekqo p]ogo W/Y6
̩ Qj`anop]j`ejc okbps]na ouopaio6 =o ouopaio ]na _kjpejqkqohu cnksejc ej _kilhatepu ]j`
oeva( pdau dahl ^kpd ^kppki)ql ]j` pkl)`ksj _kilnadajoekj W/Y7
̩ Na_kranejc `aoecj n]pekj]hao6 Kbpaj( `arahklano `eo_qoo `aoecj `a_eoekjo kran i]ehejc heopo
W./Y* Aop]^heodejc pda hejg ^apsaaj okbps]na ajpepeao ]j` pdkoa `eo_qooekjo laniepo pk fkej
`aoecj `a_eoekjo ]j` pdaen eilhaiajp]pekj7
̩ Lanbkniejc eil]_p ]j]huoeo6 =bpan ] _d]jca eo `eo_qooa` ]j` ]llnkra`( ep eo eilhaiajpa`*
Pn]_ejc pdaoa `eo_qooekjo sepd pda oq^oamqajp _k`a ik`e|_]pekjo cerao dejpo ]^kqp pda
eil]_p kb _d]jcao*
̩ E`ajpebuejc _kqlhejc6 ?k`a ajpepeao pd]p ]na kbpaj iajpekja` ]p pda o]ia peia ]na eilhe_ephu
_kqlha`*
̩ Atpn]_pejc `arahklan ^ad]rekn6 Lnkre`a` pda ]llnklne]pa hejgo( ep eo lkooe^ha pk ranebu dks
_d]jcao k__qn ej pda okqn_a _k`a $a*c*( eb pdau ]na `eo_qooa` ^abkna kn ]bpan pdaen eilhaiaj)
p]pekj%*
̩ At]iejejc ok_ek)pa_dje_]h _kjcnqaj_a6 Lnkre`a` pda _kjja_pekj ^apsaaj _k`a ]npeb]_po ]j`
ai]eh _kiiqje_]pekj( sa _]j ejraopec]pa pda ]hecjiajp ^apsaaj pda pa_dje_]h `alaj`aj)
_eao ]j` pda ok_e]h _kkn`ej]pekj ej ] lnkfa_p*
/1
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
Pk c]ej oq_d ^aja|po( pda hejg ^apsaaj okqn_a _k`a ]j` ai]eho iqop ^a lnaoajp( ql)pk)`]pa(
]j` nahar]jp* Ej pdeo _d]lpan( sa ejraopec]pa sdapdan ]j` dks a{a_perahu pdaoa hejgo _]j ^a
]qpki]pe_]hhu aop]^heoda`* Ej pda |nop ld]oa( sa `areoa hecdpsaecdp hate_]h iapdk`o( ^]oa` kj
patpq]h i]p_dejc( pk aop]^heod pda hejg ^apsaaj ai]eho ]j` okqn_a _k`a ]npeb]_po7 ]j`sa ar]hq]pa
kqniapdk`o ]c]ejop ]i]jq]hhu _na]pa` ^aj_di]ng _kjp]ejejc _knna_p hejgo ^apsaaj ai]eho ]j`
okqn_a _k`a kb ] FқҰқ okbps]na ouopai* Ej pda oa_kj` ld]oa( sa _kjoe`an pda op]pa kb pda ]np ej
na_kranejc pn]_a]^ehepu hejgo ej okbps]na ajcejaanejc $sde_d i]ejhu bk_qoao kj na_kranejc hejgo
^apsaaj okqn_a _k`a ]j` ]qpdknep]pera `k_qiajpo( a*c*( ouopai `k_qiajp]pekj% ]j` _kil]na epo
lanbkni]j_ao ]c]ejop kqn ^aop lanbkniejciapdk`o( qoejc ]jkpdani]jq]hhu _na]pa` ^aj_di]ng
_kilneoejc oet KOO ouopaio sneppaj ej bkqn lnkcn]iiejc h]jcq]cao*
?kjpne^qpekjo kb pda _d]lpan* Ej pdeo _d]lpan( sa lnaoajp pda bkhhksejc _kjpne^qpekjo6
̩ Sa e`ajpebu pda eilknp]j_a kb na_kjja_pejc `arahkliajp ai]eho pk okqn_a _k`a ]npeb]_po* Pdeo oa_)
pekj odksa` pda k^fa_perao pd]p sa ]_deara ^u na_kranejc pn]_a]^ehepu hejgo ^apsaaj ai]eho
]j` _k`a ]npeb]_po*
̩ Sa `areoa( eilhaiajp( ]j` paop ] jqi^an kb hecdpsaecdp ]llnk]_dao pk na_kran pda pn]_a]^ehepu hejgo
^apsaaj ai]eho ]j` okqn_a _k`a ]npeb]_po* Pda ]llnk]_dao sa `areoa _]j ^a qoa` pk napneara
pda hejgo ej na]h)peia( pdqo _]j ^a a]oehu ejpacn]pa` ej `arahkliajp ajrenkjiajpo*
̩ Sa _kj`q_p ] _kilnadajoera ar]hq]pekj kb pda op]pa)kb)pda)]np hejgejc pa_djemqao* Sa _kil]na
ateopejc hejgejc iapdk`o n]jcejc bnki kqn hecdpsaecdp hate_]h ]llnk]_dao pk pda op]pa kb
pda ]np ej na_kranejc pn]_a]^ehepu hejgo bnki ]qpdknep]pera `k_qiajpo( ej sde_d naoa]n_dano
a{a_perahu ]`]lpa` ]llnk]_dao bnki pda EN |ah` W/7 -.2Y*
̩ Sa lnk`q_a psk ^aj_di]ngo bkn ar]hq]pejc pda na_kranu kb pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j`
okqn_a _k`a ]npeb]_po* Sa _na]pa pda |nop ^u ]j]huvejc pda i]ehejc heop kb ] FқҰқ okbps]na
ouopai ]j` hejgejc ai]eho pk pda h]op okqn_a _k`a naha]oa( ]j` sa _na]pa pda oa_kj` ^u
]j]huvejc pda i]ehejc heopo kb oet okbps]na ouopaio( sneppaj ej bkqn `e{anajp lnkcn]iiejc
h]jcq]cao* Bkn a]_d ^aj_di]ng( sa i]jq]hhu ]jjkp]pa` ] op]peope_]hhu oecje|_]jp jqi^an
kb ai]eho*
Opnq_pqna kb pda _d]lpan* Ej Oa_pekj 0*. sa ehhqopn]pa dks sa _na]pa` pda ja_aoo]nu ^aj_di]ng
pdnkqcd IңҦҟҬ $oaa Oa_pekj /*.*-%( kqn pkkhoap bkn atlhknejc ai]eh `]p]* Ej Oa_pekj 0*/ sa `ap]eh
pda hecdpsaecdp ]llnk]_dao sa `areoa`( ]j]huva pdaen pdaknape_]h _kilhatepu( ]j` ar]hq]pa pdaen
a{a_perajaoo* Ej Oa_pekj 0*0( sa lnaoajp pda ENiapdk`o pd]p odksj pk ^a a{a_pera bkn pn]_a]^ehepu
ej okbps]na ajcejaanejc( ]j` pd]p sa ]llhu ej pda _kjpatp kb ai]eho* Ej Oa_pekj 0*1 sa _kil]na
kqn hecdpsaecdp ]llnk]_dao pk pda op]pa kb pda ]np( `eo_qoo pda atlaneiajp( ]j` heop pda lkpaj)
pe]h pdna]po pk pda r]he`epu kb kqn atlaneiajpo* Ej Oa_pekj 0*2 sa nareas pda nah]pa` skng* Sa
_kj_hq`a ^u oqii]nevejc kqn _kjpne^qpekjo ej Oa_pekj 0*3*
0*. >aj_di]ng ?na]pekj Sepd pda Iehan Pkkhoap
Kqn skng ]eio ]p |j`ejc hejgo ^apsaaj psk ]npeb]_po lnk`q_a` `qnejc okbps]na `arahkliajp6
okqn_a _k`a ]j` i]ehejc heopo* Sa s]jp pk ranebu sdapdan ep eo lkooe^ha pk ]qpki]pe_]hhu̟]j`
a{e_eajphu̟|j` nahe]^ha pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` okbps]na ajpepeao qoejc hecdpsaecdp
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hate_]h ]llnk]_dao $j]iahu patp ]j` nacqh]n atlnaooekj i]p_dejc%( sde_d atlhkep ejpnejoe_ _d]n)
]_paneope_o kb okqn_a _k`a ahaiajpo( n]pdan pd]j atlajoera EN ik`aho kn JHL* Sa ]hok s]jp pk
_kil]na kqn iapdk`o sepd ikna okldeope_]pa` EN pa_djemqao pd]p ha` pk r]hq]^ha naoqhpo ej ]
oeieh]n _kjpatp*
Pda op]pa kb pda ]np i]ejhu ol]jo ra_pkn ol]_a ik`ah $ROI% W-./Y ]j` h]pajp oai]jpe_ ej`atejc
$HOE% W2,Y $oaa Oa_pekj 0*2%7 pdaoa ]na _qnnajphu pdaiapdk`o ]c]ejop sde_d jas pa_djemqao d]ra pk
^a paopa`* Sdeha naoa]n_dano oq__aoobqhhu ]`]lpa` pdaoa pa_djemqao bnki ejbkni]pekj napnear]h(
pdaui]ejhu ]llhea` pdai pk ]qpdknep]pera `k_qiajpo $a*c*( bqj_pekj]h namqenaiajpo%6 Sa _]jjkp
]ooqia pd]p pdaoa pa_djemqao sehh lnkre`a pda o]ia naoqhpo sdaj ]llhea` pk ai]eh `]p]* Ej b]_p(
ai]eho d]ra la_qhe]nepeao pd]p i]u ]hpan pda naoqhpo $a*c*( pdau _kjp]ej hks harah ejbkni]pekj( oq_d
]o atlhe_ep nabanaj_ao pk _h]ooao( pd]p( bkn ejop]j_a( namqenaiajpo `k jkp ej_hq`a%* Sa ]ncqa pd]p
] ola_e|_ ^aj_di]ng eo jaa`a` pk nahe]^hu r]he`]pa ]j` _kil]na ]llnk]_dao ]c]ejop a]_d kpdan ej
pdeo `ki]ej* Ej pda bkhhksejc( sa `ao_ne^a pda ^aj_di]ng sa _na]pa`*
Sa _kj`q_pa` kqn atlaneiajpo ej psk ld]oao6 Ej pda |nop ld]oa( sa `areoa`( eilhaiajpa`(
]j` ar]hq]pa` hecdpsaecdp hate_]h ]llnk]_dao bkn napnearejc pn]_a]^ehepu hejgo ^apsaaj ai]eho
]j` okqn_a _k`a ajpepeao* Ej pda oa_kj` ld]oa( sa _kil]na` kqn ^aop lanbkniejc hecdpsaecdp
pa_djemqao sepd pda op]pa kb pda ]np ej pn]_a]^ehepu*
Pk na`q_a kran|ppejc kj pda `]p]( sa _na]pa` psk `e{anajp ^aj_di]ngo bkn pda psk ld]oao* Ej pda
|nop ^aj_di]ng $>-%( qoa` pk paop kqn hecdpsaecdp iapdk`o ej pda |nop ejop]j_a( sa _kjoe`ana`
kja FқҰқ ouopai $=ҬҡҩQIH% ej epo h]op naha]oa ]j` hejga` epo _h]ooao pk ai]eho p]gaj bnki epo
`arahkliajpo ]j` qoan i]ehejc heopo* Ej pda oa_kj` ^aj_di]ng $>.%( qoa` pk _kil]na kqn ^aop
hecdpsaecdpiapdk`o pk pda op]pa kb pda ]np ej pn]_a]^ehepu( sa ]j]huva` oet qjnah]pa`KOO ouopaio(
sneppaj ej bkqn `e{anajp lnkcn]iiejc h]jcq]cao( ]j` hejga` pdaen _k`a ajpepeao pk ai]eho p]gaj
bnki pdaen `arahkliajp i]ehejc heopo kjhu*
Pk _na]pa nahe]^ha ^aj_di]ngo sa qoa` IңҦҟҬ $oaa Oa_pekj /*.%*
0*.*- Eilknpejc Ai]eh @]p]
Qoejc pda IқҬҥIқңҦ eilknpan `ao_ne^a` ej Oa_pekj /*.*-( sa atpn]_pa` ]hh pda ai]eho bnki pda
oaha_pa` i]ehejc heopo( ]j` ik`aha` pdai ej pda IңҦҟҬ ganjah( ]__kn`ejc pk kqn iap])ik`ah*
P]^ha 0*- lnaoajpo pda ai]eh `]p]oapo _kjoe`ana` bkn a]_d ouopai ]j` ^aj_di]ng*
P]^ha 0*-6 Ai]eho lan ^aj_di]ng ]j` okbps]na ouopai
Benchmark System Programming Language
Emails
Population SampleSize Confidence Error
B1 ArgoUML 0.28 Java 29,024 3,000 95% 1.7%
B2 ArgoUML Java 29,112 355 95% 5.0%
B2 Freenet Java 26,412 379 95% 5.0%
B2 JMeter Java 20,554 380 95% 5.0%
B2 Away3D ActionScript 9,757 370 95% 5.0%
B2 Habari PHP 13,095 374 95% 5.0%
B2 Augeas C 2,219 281 95% 5.0%
/3
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
Oej_a sa d]ra jk lnekn `ap]eho ]^kqp pda `eopne^qpekj kb pn]_a]^ehepu hejgo ej ai]eh ]n_derao( sa
ailhku n]j`ki o]ilhejc sepdkqp nalh]_aiajp $]o kllkoa` pk kpdan pa_djemqao( a*c*( opn]pe|a`
n]j`ki o]ilhejc% pk atpn]_p nahe]^ha o]ilha oapo bnki pda lklqh]pekjo kb pda ai]eho* Sa aop]^)
heod pda oeva $n% kb oq_d oapo sepd pda bkhhksejc bkniqh] W-5/Y6
n =
N · pˆqˆ (zα/2)2
(N − 1)E2 + pˆqˆ (zα/2)2 $0*-%
Pdeo bkniqh] ej_hq`ao pda |jepa lklqh]pekj _knna_pekj b]_pkn( ^a_]qoa sa _kjoe`an lklqh]pekjo pd]p
]na op]peope_]hhu nah]perahu oi]hh* N eo pda oeva kb pda _kjoe`ana` lklqh]pekj $a*c*( .,(110 ai]eho
bkn FIҟҮҟҬ%7 pˆ eo pda atla_pa` lnklknpekj kb ai]eho nabannejc ] ola_e|_ okqn_a _k`a ajpepu ej pda
o]ilha oap( sdeha qˆ eo (1 − pˆ) $e*a*( ai]eho jkp nabannejc pd]p ajpepu%7 E eo pda i]ncej kb annkn pk ^a
_kjoe`ana`( ]j` zα/2 eo pda _nepe_]h r]hqa W-5/Y ]ook_e]pa` pk pda _dkoaj _kj|`aj_a harah*
Ej kqn atlaneiajp( oej_a pda lnklknpekj $pˆ% kb pda ai]eho nabannejc pk ] ola_e|_ ajpepu kb pda
okqn_a _k`a eo jkp gjksj ] lnekne( sa _kjoe`an pda sknop _]oa o_aj]nek $e*a*( pˆ · qˆ = 0.25%* Bkn
pda |nop ^aj_di]ng( sde_d eo ^]oa` kjhu kj kja ouopai( sa gaal ] _kj|`aj_a harah kb 51! ]j`
]j annkn $E% kb -*3!7 sdeha bkn pda oa_kj` ^aj_di]ng( sde_d _kjoe`ano ikna ouopaio( sa gaal
] _kj|`aj_a harah kb 51! ]j` ]j annkn $E% kb 1!* Ej ln]_pe_a( pdeo ia]jo pd]p eb ] okqn_a _k`a
ajpepu eo _epa` ej f! kb pda o]ilha oap ai]eho( sa ]na 51! _kj|`ajp ep eo _epa` ej pda f! ± E
kb pda lklqh]pekj ai]eho* Pdeo r]he`]pao pda mq]hepu kb pdeo o]ilha oap ]o ]j atailhe|_]pekj kb
pda ajpena lklqh]pekj7 ep eo jkp `ena_phu nah]pa` pk pda lna_eoekj ]j` na_]hh r]hqao lnaoajpa` h]pan(
sde_d ]na ]_pq]h r]hqao ^]oa` kj i]jq]hhu ]j]huva` ahaiajpo* =llhuejc pdeo bkniqh] pk kqn
lklqh]pekjo naoqhpo ej pda o]ilha oevao $n% odksj ej P]^ha 0*-*
0*.*. Eilknpejc Okqn_a ?k`a @]p]
Pda kpdan ejcna`eajp kb kqn ^aj_di]ngo eo pda okqn_a _k`a* Ej pda |nop ^aj_di]ng $>-%( sa
_kjoe`an kjhu pda naha]oa ,*.4 $I]n_d .,,5% kb =ҬҡҩQIH( sdeha bkn pda oa_kj` ^aj_di]ng $>.%(
sa p]ga ]hh ouopai ranoekjo pdnkqcdkqp pda ouopaio̢ deopknu* Qoejc kqn nareoekj eilknpan $oaa
Oa_pekj /*.%( sa p]ga pda _dkoaj naha]oao $a*c*( ,*.4 bkn =ҬҡҩQIH ej >-( kn ]hh pda k{e_e]h naha]oao
bkn =ҬҡҩQIH kn FIҟҮҟҬ ej >.%( kpdanseoa sa qoa pda _da_gkqp ^u `]pa ba]pqna kb pda ranoekj
_kjpnkh ouopai $e*a*( sa napneara` pda _kiieppa` _k`a ej ejpanr]ho kb / ikjpdo( op]npejc / ikjpdo
]bpan nalkoepknu _na]pekj%* =o kllkoa` pk =jpkjekh ap ]h* W/Y ]j` I]n_qo ap ]h* W-.2Y( sa `k jkp
_kjoe`an |hao ]o pda qjep bkn `k_qiajpo( ^qp sa hejg ai]eho sepd okqn_a _k`a ajpepeao6 _h]ooao bkn
k^fa_p)kneajpa` ouopaio( bqj_pekjo ]j` opnq_pqnao bkn lnk_a`qn]h h]jcq]ca ouopaio* Pk ]_deara
pdeo( sa l]noa pda okqn_a _k`a( atpn]_p pda ik`ah( ]j` |j` pda hejgo ^apsaaj ik`ah ajpepeao ]j`
ai]eho* P]^ha 0*. heopo pda _khha_pa` `]p]*
Pk na`q_a pda pdna]po pk atpanj]h r]he`epu kb kqn atlaneiajpo( e*a*( pk eilnkra pda cajan]hev]^ehepu
kb kqn |j`ejco( ej ^aj_di]ng >. sa _kjoe`an ouopaio sneppaj ej `e{anajp h]jcq]cao* Pk hk_]pa
]j` ik`ah pda okqn_a _k`a bnki |hao( sa qoa pda _k`a eilknpano `ao_ne^a` ej Oa_pekj /*.* Ej
l]npe_qh]n( sa qoa pda ej`qopne]h pkkh ңҨBүҭңҩҨ( bkn FқҰқ ]j` ? ouopaio* Bkn pda kpdan h]jcq]cao
sa eilhaiajpa` kqn ksj _k`a b]_p atpn]_pkno*
Oej_a sa `k jkp jaa` ]hh pda ejbkni]pekj pd]p ] bqhh)}a`ca` l]noan eo ]^ha pk lnkre`a $a*c*( ңҨBү)
ҭңҩҨ ]hok lanbknio op]pe_ ]j]huoeo kb pda _k`a̟jkp ja_aoo]nu ej pdeo _kjpatp%( sa heiep kqnoahrao
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P]^ha 0*.6 Okqn_a _k`a ajpepeao lan ^aj_di]ng ]j` okbps]na ouopai
Benchmark System Number of Releases
Number of Entities
First release Last Release Total
B1 ArgoUML 0.28 1 n/a 2,197 2,197
B2 ArgoUML 11 906 2,396 18,252
B2 Freenet 30 822 2,026 37,878
B2 JMeter 20 16 906 11,105
B2 Away3D 9 132 465 2,351
B2 Habari 12 20 124 1,105
B2 Augeas 17 60 675 8,042
pk pda ja_aoo]nu ba]pqnao* Pdeo d]o pda ]`r]jp]ca kb ^aejc ikna hecdpsaecdp ^kpd bnki ]j ei)
lhaiajp]pekj lkejp kb reas ]j` ej panio kb l]noejc a{e_eaj_u* Sa `k pdeo ^u eilhaiajpejc
`a`e_]pa` eoh]j` l]noano W-/2Y ej kqn LҟҮңҮEҭҦқҨҞ bn]iaskng $oaa Oa_pekj 4*3%*
ExampleClass.java
1 package examplePackage;
2
3 public class ExampleClass {
4   public ExampleClass() { ... }
5   class ExampleInClass {
6      ExampleInClass() { ... }
7      int aInnerMethod(int a) { ... }
8   }
9   void method1() { ... }
10  int method2() { ... } 
11  public method3(int x, int y) { ... }
12 }
file: ExampleClass.Java
package: examplePackage
enclosingClass: -
enclosedClasses: ExampleInClass
declarationStart: 26
declarationStop: 284
ExampleClass
file: ExampleClass.Java
package: examplePackage
enclosingClass: ExampleClass
enclosedClasses: -
declarationStart: 88
declarationStop: 193
ExampleInClass
Becqna 0*-6 At]ilha kb l]noa` ejbkni]pekj ]j` pda naoqhpejc ik`ah
Bnki pda okqn_a _k`a kb ]j ajpepu( sa namqena pda bkhhksejc ejbkni]pekj6 ej pda _]oa kb kqn
hecdpsaecdp hate_]h iapdk`o $oaa Oa_pekj 0*/%( sa kjhu jaa` pk atpn]_p pda j]ia( pda _kjp]ejejc
l]_g]ca( ]j` pda hk_]pekj kb pda ajpepeao pk ^a hejga`7 bkn EN pa_djemqao $oaa Oa_pekj 0*0%( sa
]``epekj]hhu jaa` pda panio ej_hq`a` ej ajpepu `a_h]n]pekjo( pk cajan]pa pda pani ra_pkno*
Becqna 0*- odkso ]j at]ilha kb sd]p ejbkni]pekj eo l]noa` ]j` pda naoqhpejc ik`ah* >kh` l]npo
]na pda nahar]jp b]_po $e*a*( eoh]j` _k`a%7 pdau _kjopepqpa pda ejbkni]pekj ej pda ik`ah* Pda kpdan
l]npo $e*a*( s]pan% ]na jkp l]noa`( ^qp ] nabanaj_a eo opkna` ej pda ik`ah( ok pd]p _kjp]eja` panio
_]j ^a h]pan napneara`* Kj pda necdp d]j` oe`a kb pda |cqna( bkn ejop]j_a( sa gjks sdana %VAL
OKE)M#KARR eo `a|ja`̟ejsde_d |ha( sdana ep `a_h]n]pekj ^acejo ]j` aj`o̟pdqosa _]j atpn]_p
kjhu pda panio ejrkhra` ej epo `a|jepekj( at_hq`ejc panio `a|ja` ej pda naop kb pda `k_qiajp*
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1
Becqna 0*.6Iehan C]ia6 Pda Sa^ =llhe_]pekj bkn ?na]pejc pda >aj_di]ng
0*.*/ I]jq]h >aj_di]ng ?na]pekj Sepd pda Iehan C]ia
?na]pejc pda ^aj_di]ng namqenao kja pk na]` ]hh pda ai]eho ej pda o]ilha oapo ]j` pk ]jjkp]pa
pdaisepd _k`a ajpepeao `eo_qooa` pdanaej* Sa atpaj`a` pdaIңҦҟҬCқҧҟ $oaa Oa_pekj /*/% pk ]ooeop
pda i]jq]h hejgejc p]og* Becqna 0*. odkso pda IңҦҟҬ Cқҧҟ̢o i]ej l]ca( ]bpan ] qoan hkcca` ej*
Sepd naola_p pk pda i]ej ejpanb]_a kb pda IңҦҟҬ Cқҧҟ( sa ]``a` ] jas l]jah( _]hha` =jjkp]pekj
l]jah $Lkejp -%( sde_d _kjp]ejo pda heop kb pda _k`a ajpepeao hejga` ql pk pda lnaoajp*
Becqna 0*/6Iehan C]ia6 Pda ]qpk_kilhapekj |ah`
0,
0*. >aj_di]ng ?na]pekj Sepd pda Iehan Pkkhoap
Pda =jjkp]pekj l]jah ba]pqnao ]j ]qpk_kilhapekj |ah` $Becqna 0*/% pk dahl qoano pk hejg ]j ai]eh
pk pda _knna_p _k`a ajpepeao* Qoano _]j oaa ]ju ajpepu sdkoa j]ia ej_hq`ao pda pula` happano7 pda
]qpk_kilhapekj ]rke`o pulko oej_a kjhu ateopejc ajpepeao _]j ^a hejga`* Pda |ah` `eolh]uo ajpepu
j]iao sepd pda bkhhksejc _khknejc _kjrajpekj6 Ajpepeao ]na ^h]_g eb lnaoajp ej pda h]op naha]oa
^abkna pda ai]eh `]pa $pdeo eo pda kjhu klpekj bkn >-( sde_d kjhu qoao kja naha]oa kb =ҬҡҩQIH%7
hecdp)cn]u eb lnaoajp kjhu ej kh`an naha]oao7 ^hqa eb eilhaiajpa` ej pda |nop naha]oa ]bpan pda ai]eh
`]pa7 ]j` hecdp ^hqa eb naha]oa` h]pan* Ej Becqna 0*.( pda qoan pula` ̤K^fa_p?kjp]ejan/@̥* Pda
iajq odkso pda dkikjuikqo ajpepeao ej pdnaa _khkno6 W***YOQN¯N/BJEC¯#NM¯AIMEQ$ eo hecdp)
cn]u( ]o ep eo jkp ej pda _qnnajp naha]oa( ^qp kjhu ej kh`an kjao7 W**YCNM¯AIMEQR/BJEC¯#NM¯AIMEQ$
eo ^hqa( ^a_]qoa ep sehh ^a _na]pa` kjhu ej pda bqpqna naha]oa7 W**YRCEME/BJEC¯#NM¯AIMEQ$ eo
^h]_g( ^a_]qoa ep ateopo ej pda _qnnajp naha]oa* Pdeo dahlo _dkkoejc pda ikop ]llnklne]pa ajpepu*
Oet iai^ano kb pda NARA=H naoa]n_d cnkql( sepd oaran]h ua]no kb lnkcn]iiejc atlaneaj_a(
ejola_pa` pda o]ilha oapo* Ej ^kpd ^aj_di]ngo( pda ai]eho sana n]j`kihu `ere`a` ej kranh]l)
lejc oapo( naoqhpejc ej 05! kb pda iaoo]cao ]j]huva` ^u psk laklha* = _kilhapa ]cnaaiajp s]o
na]_da` kj 5-! kb pdaoa iaoo]cao( sepd pda nai]ejejc ]jjkp]pekjo ba]pqnejc oi]hh `e{anaj_ao6
=hikop ]hh pda `erancaj_ao sana _]qoa` ^u kja kb pda psk nareasano ieooejc pk ]jjkp]pa ] hejg
pd]p s]o ]_pq]hhu lnaoajp ej pda ai]eh* =hh pda annkno sana _knna_pa`*
=jjkp]pkno `e` jkp `e{anajpe]pa ^apsaaj hejgo kjhu lnaoajp ej patp mqkpa` bnki lnarekqo iao)
o]cao ]j` lnaoajp ej pda jas _kjpajp kb pda ai]eh* Pdeo ]hhkso pda qo]ca kb pdaoa ^aj_di]ngo
]o ] cajan]h _]oa kb patpq]h ejbkni]pekj _kjp]ejejc okqn_a _k`a e`ajpe|ano ]j` `eo_qooekjo*
0*.*0 Ar]hq]pekj
Pk _kil]na pda a{a_perajaoo kb pda ]llnk]_dao( sa ia]oqna psk sahh gjksj EN iapne_o bkn pda
mq]hepu kb pda naoqhpo W-./Y $e*a*( lna_eoekj ]j` na_]hh%( ^]oa` kj pda bkhhksejc `a|jepekjo6
̩ Pnqa Lkoeperao $PL%6 ahaiajpo pd]p ]na _knna_phu napneara` ^u pda ]llnk]_d qj`an ]j]huoeo
$e*a*( hejgo pk okqn_a ajpepeao ]hok lnaoajp ej pda kn]_ha%
̩ B]hoa Lkoeperao $BL%6 ahaiajpo pd]p ]na snkjchu napneara` ^u pda ]llnk]_d qj`an ]j]huoeo
$e*a*( hejgo pk okqn_a ajpepeao jkp lnaoajp ej pda kn]_ha%
̩ B]hoa Jac]perao $BJ%6 ahaiajpo pd]p ]na jkp napneara` ^u pda ]llnk]_d qj`an ]j]huoeo $e*a*(
hejgo pk okqn_a ajpepeao kjhu lnaoajp ej pda kn]_ha%
Op]j`]n` bkniqh]o bkn _]h_qh]pejc lna_eoekj ]j` na_]hh ]na6
Precision =
|TP |
|TP + FP | $0*.%
Recall =
|TP |
|TP + FN | $0*/%
Pda qjekj kb TP ]j` FN _kjopepqpao pda oap kb _knna_p hejgo lnaoajp ej pda ^aj_di]ng lan ai]eh(
sdeha pda qjekj kb TP ]j` FP _kjopepqpao pda oap kb hejgo napneara` ^u pda qoa` ]llnk]_d* Ej
odknp( lna_eoekj eo pda bn]_pekj kb pda napneara` hejgo pd]p ]na _knna_p( sdeha na_]hh eo pda bn]_pekj kb
pda _knna_p hejgo napneara`*
0-
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
= jqi^an kb ai]eho ej pda ^aj_di]ng d]ra jk nabanaj_ao pk okqn_a _k`a ajpepeao( pdqo pda qjekj
kb TP ]j` FN eo ailpu* Ej pdaoa _]oao( pda `ajkiej]pkn ej pda na_]hh bkniqh] eo vank ]j` pda
na_]hh r]hqa _]jjkp ^a _]h_qh]pa`* =j]hkckqohu( ep eo lkooe^ha bkn ]qpki]pe_ ]llnk]_dao jkp pk |j`
]ju hejg ^apsaaj ]j ai]eh ]j` okqn_a _k`a* Ej pdeo _]oa( pda lna_eoekj r]hqa _]jjkp ^a ar]hq]pa`
^a_]qoa pda `ajkiej]pkn ej pda _knnaolkj`ejc bkniqh] eo amq]h pk vank* Pk kran_kia pdaoa
eooqao( sa |nop _]h_qh]pa pda ]ran]ca kbTP (FP ( ]j`FN ( kj pda ajpena `]p]oap* Pdaj( saia]oqna
pda ]ran]ca lna_eoekj ]j` na_]hh bnki pdkoa r]hqao* Pdeo okhqpekj ]hok p]gao ejpk ]__kqjp pda eil]_p
kb b]hoa lkoeperao kj lna_eoekj( sdaj pda oap kb ^aj_di]ng nabanaj_ao eo ailpu* =jpkjekh ap ]h*( sdk
aj_kqjpana` pda o]ia `e{e_qhpu( qoa` ] oeieh]n ]llnk]_d W/Y*
Lna_eoekj $P % ]j` na_]hh $R% ]na psk mq]jpepeao pd]p pn]`a k{ ]c]ejop kja ]jkpdan6 Ejpqeperahu( ep eo
lkooe^ha pk hejg a]_d i]eh sepd ]hh _h]ooao( na]_dejc ] na_]hh r]hqa kb -( ^qp ] ranu hks lna_eoekj*
Bkn pdeo na]okj( ej kn`an pkia]oqna oq_d pn]`a)k{sa ]``a` pda Bia]oqna( sde_d eo pdasaecdpa`
d]nikje_ ia]j kb lna_eoekj ]j` na_]hh6
F =
1
α 1P + (1− α) 1R
,β2 =
1− α
α
−→ F = (β
2 + 1)PR
β2P +R
$0*0%
Pda saecdpejc kb lna_eoekj ]j` na_]hh _]j ^a `a_e`a` pdnkqcd pda r]hqa kb β* Sa `a_e`a` pk
aild]oeva jaepdan pda na_]hh jkn pda lna_eoekj( ^a_]qoa kqn ]llnk]_dao _]j ^a qoa` ej i]ju
`e{anajp oepq]pekjo( ]j` ep eo ql pk pda ajcejaan pk oaha_p pda ikop ]llnklne]pa kja* Pdqo( sa
lnaban pk cera ] cajan]h reaskb pda naoqhp6 Saqoa ] β r]hqa kb - pk k^p]ej pda ^]h]j_a` Bia]oqna*
0*/ Hecdpsaecdp Pn]_a]^ehepu Hejgejc
Ej pdeo oa_pekj sa ]j]huva pda `e{anajp hecdpsaecdp ]llnk]_dao sa `areoa` ]j` paopa` qoejc
kqn |nop ^aj_di]ng >- $oaa Oa_pekj 0*.%* Sa ehhqopn]pa a]_d ]llnk]_d atlh]ejejc pda n]pekj]ha(
odksejc pda eilhaiajp]pekj( lnaoajpejc pda naoqhpo ]_deara`( ]j` `eo_qooejc pda _kilqp]pekj]h
_kilhatepu kb pda ikop ah]^kn]pa kjao* =hh pa_djemqao ck bnki ]npeb]_p pk ai]eho6 Sa op]np bnki ]
ceraj ]npeb]_p( atpn]_p pda ja_aoo]nu ejbkni]pekj bnki pda IңҦҟҬ ganjah $a*c*( ]npeb]_p j]ia%( ]j`
qoa pdeo ejbkni]pekj pk aop]^heod sdapdan a]_d ai]eh _kjp]ejo ] hejg pk o]e` ]npeb]_p* Pk ehhqopn]pa
kqn pa_djemqao( sa qoa ]j ai]eh p]gaj bnki pda o]ilha oap $Becqna 0*0%( sde_d _kjp]ejo oaran]h
at]ilhao kb dks laklha nabanaj_a _h]ooao ej ai]eho*
Sdu a{e_eaj_u i]ppano* Sa eilhaiajpa` kqn iapdk`o pk ^a $-% _kil]_p( $.% oeilha( ]j` $/% b]op*
Sa ]na ejpanaopa` ej pdaoa ba]pqnao( ^a_]qoa sa opnera bkn ln]_pe_]hepu( e*a*( sa s]jp kqn pa_djemqao
pk ^a qo]^ha ej ] na]h)sknh` oappejc* =o ] pule_]h qo]ca o_aj]nek kb pn]_a]^ehepu hejgo ^apsaaj
okqn_a _k`a ]j` ai]eho( sa atla_p jkp kjhu okbps]na ajcejaanejc naoa]n_dano( ^qp ]hok `arahkl)
ano sdk oa]n_d bkn ai]eho pd]p `eo_qoo ] _k`a ]npeb]_p pdau ]na _qnnajphu i]ejp]ejejc*
Ej oq_d ] o_aj]nek( `arahklano skng kj ] jkj)ola_e]heva` iqhpe)lqnlkoa _kilqpan* Pda hejgejc
iapdk`o iqop ^a6 $-% _kil]_p( pdqo jkp k__qluejc h]nca ]ikqjp kb `eog ol]_a pk opkna ejbkni])
pekj7 $.% oeilha( pdqo ^aejc a]ou pk eilhaiajp ]j` ej_hq`a ej `e{anajp skngejc ajrenkjiajpo7
]j` $/% b]op( lnaoajpejc naoqhpo ej ] bas oa_kj`o ]p ikop( pdqo jkp namqenejc ]ju h]nca _kilqp])
pekj]h a{knp*
Ej pda bkhhksejcsa jkp kjhu lnaoajp pda n]pekj]ha ^adej` kqn pa_djemqao( ^qp sa ]hok opq`u pdaen
_kilhatepu ]j` lnaoajp a{e_eaj_u eilnkraiajpo( sdajaran lkooe^ha*
0.
0*/ Hecdpsaecdp Pn]_a]^ehepu Hejgejc
We're trying to implement support in ArgoEclipse for reverse engineering which means that we need to deal with the 
PluggableImport interface. It doesn't really make sense to modify that interface because it is deprecated, but I can't 
figure out what replaces it. The comments say to register with org.argouml.uml.reveng.Import but that class has no 
registration method. Additionally, it itself depends on the deprecated PluggableImport interface.
On the code generation side of things, Generator2 has been deprecated in favor of CodeGenerator, but they don't 
appear to have equivalent functionality, so I don't understand how this is meant to work.
Are there examples of modules which have been converted to the new structure? Is there a design discussion 
somewhere which describes how to convert old style modules to new style modules?
A related issue is GUI independence. I don't really see any reason that the language modules need to be dependent 
on a GUI. They really only need to know about source modules, the UML model, and some configuration settings. The 
settings that they need are pretty simple (things like boolean values, integers, strings), so it seems like overkill to make 
them construct their own settings dialogs. This also unnecessarily couples them to the GUI.
Who's working on this stuff? I'm happy to help if I can get an idea of what the design direction is.
Tom
What replaces PluggableImport and Generator2? (and other language module questions)
Tom Morris tfmo...@gmail.com
September 23, 2006 - 13:12:51
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Becqna 0*06=j ai]eh bnki pda o]ilha oap _kjp]ejejc r]nekqo gej`o kb nabanaj_ao pk ajpepeao
0*/*- =npeb]_p J]ia( ?]oa Ejoajoepera
Ejpqepekj6 Pda oeilhaop s]u bkn ]j ai]eh ]qpdkn pk nabanaj_a ]j ajpepu eo qoejc epo j]ia* =o
]j at]ilha( ej Becqna 0*0 Lkejp -( pda _h]oo 'EMEQA¯NQ eo oeilhu iajpekja` ^u j]ia* Ceraj ]j
]npeb]_p( pdeoiapdk` hejgo ]hh pda ai]eho pd]p _kjp]ej ]p ha]op kja opnejc _knnaolkj`ejc pk epo j]ia*
Pdeo iapdk` ]hok _kjoe`ano r]he` pda opnejco pd]p `k jkp naola_p pda knecej]h _]oa kb pda happano
ej pda ]npeb]_p j]ia7 ej b]_p( sdaj mqe_ghu snepejc ]^kqp ]j ]npeb]_p( ai]eh ]qpdkno iecdp jkp
naola_p j]iejc _kjrajpekjo $a*c*( qllan _]oa happano%* Bej]hhu( pdeo iapdk` `kao jkp eilkoa ]ju
naopne_pekj kj pda _d]n]_pano oqnnkqj`ejc pda _]j`e`]pa opnejc* =o sa oaa ej Becqna 0*0 Lkejpo
.] ]j` .^( sdana _h]oo j]iao #NDE'EMEQA¯NQ ]j` 'EMEQA¯NQ ]na bkhhksa` ^u lqj_pq]pekj(
]qpdkno _]j ej_hq`a j]iao ej `e{anajp _kjpatpo*
Eilhaiajp]pekj6 Pdeo oeilha eilhaiajp]pekj _kjoeopo ej ranebuejc( ceraj ]j ]npeb]_p j]ia(sdapdan
pdana eo ]p ha]op kja opnejc _knnaolkj`ejc pk ep ej pda _kjoe`ana` ai]eh* Sdaj pn]ranoejc pda ai]eh
_kjpajp( pda eilhaiajp]pekj p]gao ejpk _kjoe`an]pekj jaepdan pda _]oa kb pda ]npeb]_p j]ia jkn
pda lna_a`ejc kn bkhhksejc _d]n]_pano* Oej_a IңҦҟҬ ganjah lnkre`ao pda j]ia kb ]j ]npeb]_p( pdeo
eilhaiajp]pekj _]j ^a na`q_a` pk ] opnejc)i]p_dejc lnk^hai W1,Y*
Lna_eoekj6 ,*,5 ̞ Na_]hh6 ,*3, ̞ B)Ia]oqna6 ,*-2
Naoqhpo6 Pda ikop ejpanaopejc naoqhp kb pdeo oeilha i]p_d eo pda na_]hh r]hqa6 Ep na]_dao ] r]hqa kb
,*3, kj kqn op]peope_]hhu nalnaoajp]pera o]ilha* Pda pn]`a)k{ eo ] hks lna_eoekj( `qa pk pda i]ju
b]hoa lkoeperao*
?kjoe`anejc Becqna 0*0 Lkejp /( sa jkpa pd]p pda skn` ̤ik`ah̥ `kao jkp naban pk pda _h]oo -NDEK
ej pda l]_g]ca NQGAQGNSLKLNDEK( ]o pdeo oeilha ]llnk]_d snkjchu ]ooqiao* Pdeo eo kja kb
pda i]ju at]ilhao pd]p i]ga pdeo ]llnk]_d cajan]pejc b]hoa lkoeperao*
0/
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
=hh pda i]p_dejc pa_djemqao pd]p bkhhks qoa pdeo oeilha _h]oo j]ia i]p_d ]o pda |nop opal bkn
pdaen eilhaiajp]pekj6 Pdau ]hh _kjoe`an pda _h]oo j]ia ]j` namqena ep pk ^a lnaoajp ej kja oejcha
skn` ej pda ai]eh _kjpajp* Bkn pdeo na]okj( pda r]hqa na]_da`sepd pdeo |nop ]llnk]_d eo pda qllan
^kqj` kb pda na_]hh*
?kilhatepu6 K$]'i%( sdana a op]j`o bkn pda jqi^an kb _d]n]_pano ej pda ]npeb]_p j]ia ]j`m pda
jqi^an kb _d]n]_pano ej pda ai]eho* Sa nala]pa`hu _da_g pda o]ia ]npeb]_p j]ia ]c]ejop i]ju
ai]eho( pdqo pda opnejc i]p_dejc ]hcknepdi ^u Gjqpd ap ]h* W-,4Y eo ]j klpei]h okhqpekj*
0*/*. =npeb]_p J]ia( ?]oa Oajoepera
Ejpqepekj6 Eji]ju k^fa_p)kneajpa` h]jcq]cao( `arahklano bkhhks pdase`ahu ]__alpa` _kjrajpekj
kb op]npejc _h]oo j]iao sepd ] _]lep]h happan ]j` qoa ia`e] _]lep]ho $a*c*( #KARR.ALE%( ]hok gjksj
]o ?]iah?]oejc( pk _kilkqj` skn`o* Bkn pdeo na]okj( _]oa oajoeperepu iecdp ^a eilknp]jp sdaj
i]p_dejc ] _h]oo j]ia ]c]ejop ]j ai]eh patp* Bkn at]ilha( ej Becqna 0*0 Lkejp /( sa jkpa pd]p pda
]qpdkn kb pda ai]eh eo jkp nabannejc pk pda _h]oo NQGAQGNSLKLNDEK-NDEK( ^qp eo qoejc pda pani
̤Ik`ah̥ sepd epo _kiikj `e_pekj]nu ia]jejc* >u _kjoe`anejc _]oa oajoeperepu( pdeo ai]eh skqh`
jkp ^a nalknpa` ]o nahar]jp sdaj oa]n_dejc bkn ai]eh `eo_qooejc pda _h]oo -NDEK( sdeha ep skqh`
^a na_kiiaj`a` bkn pda _h]ooao #NDE'EMEQA¯NQ ]j` 'EMEQA¯NQ*
Eilhaiajp]pekj6 Ej pdeo ]llnk]_d sa qoa ]j ]hcknepdi oeieh]n pk pda lnarekqo kja( ^qp sa `k
_kjoe`an pda _]oa kb _d]n]_pano* Sa atla_p pk na`q_a pda b]hoa lkoeperao pd]p pda lnarekqo ]hck)
nepdi cajan]pao*
Lna_eoekj6 ,*// ̞ Na_]hh6 ,*25 ̞ B)Ia]oqna6 ,*02
Naoqhpo6 =o atla_pa`( pda na_]hh r]hqa `e` jkp `a_na]oa oecje|_]jphu* Kj pda _kjpn]nu( pda oeilha
]``epekj]h _]oa oajoeperepu _da_g cna]phu ej_na]oao lna_eoekj $e*a*( ^u .0!%* Pda jqi^an kb b]hoa
lkoeperao `nklla`( sdeha pda jqi^an kb ckk` hejgo jkp napneara` s]o ]hikop ]o decd ]o ej pda
lnarekqo ]llnk]_d*
Pdeo naoqhp lkejpo kqp pd]p _h]oo j]iao ]na i]ejhu iajpekja` naola_pejc _]iah _]oejc* Pdeo
oeilha _da_g pdqo dahlo pk oal]n]pa _kiikjskn`o kb `eo_qooekjo bnki pnqa nabanaj_ao pk okqn_a
_k`a ajpepeao*
Kja kb pda b]hoa lkoepera _na]pa` ^u pdeo ]llnk]_d eo pda kja i]nga` sepd lkejp 0 ej Becqna 0*0*
Pda skn` '5) eo jkp ] nabanaj_a pk pda _h]oo NQGAQGNSLKSI'5)( kj pda _kjpn]nu pda ]qpdkn eo
snepejc ]^kqp ] _kilkjajp kb pda =ҬҡҩQIH ]llhe_]pekj( bnki ] qoan lkejp kb reas* =hok( pda
_h]oo 'EMEQA¯NQ eo snkjchu na_kcjeva` ]o ^aejc nabanaj_a`( ^a_]qoa epo j]ia eo l]np kb pda skn`
̤Cajan]pkn.̥ kn ̤?k`aCajan]pkn̥ $Becqna 0*0 lkejpo - ]j` .( naola_perahu%*
?kilhatepu6 K$]'i%( ]o sepd pda lnarekqo pa_djemqa*
0*/*/ Opne_p Nacqh]n Atlnaooekj
Ejpqepekj6 Pdeo iapdk` atlhkepo okia la_qhe]n _d]n]_paneope_o kb okqn_a ]npeb]_po $ej ]``epekj
pk pda j]ia% pk na]_d ] decd lna_eoekj r]hqa* Ep eo ]j ej`e_]pkn kb pda qllan ^kqj` bkn lna_e)
oekj* Benop( pdeo iapdk` rane|ao sdapdan pda _dkoaj ai]eh _kjp]ejo ] opnejc _knnaolkj`ejc pk
pda ]npeb]_p j]ia( eb ok( ep ]j]huvao pda oqnnkqj`ejc patp* Sa _kjoe`an pda patp ]bpan pda opnejc
_knnaolkj`ejc pk pda ]npeb]_p j]ia6
00
0*/ Hecdpsaecdp Pn]_a]^ehepu Hejgejc
̩ Beha atpajoekj6 I]ju lnkcn]iiejc h]jcq]cao opkna okqn_a _k`a ]j` ^ej]nu |hao sepd na_)
kcjev]^ha atpajoekjo( kbpaj j]ia` ]bpan pda _k`a ]npeb]_p pdau _kjp]ej* Bkn at]ilha( FқҰқ
_h]ooao ]na opkna` ej |hao sepd ola_e]h atpajoekjo $e*a*( JATA ]j` CKARR% ]j` pda _kilehan
ajbkn_ao pdaoa |hao pk d]ra pda o]ia j]ia ]o pda _h]oo pdau `a|ja* Bkn pdeo( ceraj pda ]n)
peb]_p( sdaj sa |j` ] opnejc _knnaolkj`ejc pk epo j]ia ]j` bkhhksa` ^u pdaoa atpajoekjo(
sa _]j ^a ]hikop _anp]ej pd]p ep eo ] r]he` pn]_a]^ehepu hejg*
̩ Sdepaol]_a ]j` lqj_pq]pekj6 Sdaj ai]eh ]qpdkno `eo_qoo ]^kqp ]j ajpepu( ]j` jkp ]^kqp
epo _kjp]ejejc |ha( pda |ha atpajoekj eo hegahu pk ^a kieppa`* Sdaj pdana eo jk atpajoekj( sa
eilkoa pd]p( ]bpan pda opnejc _knnaolkj`ejc pk ] _h]oo j]ia( pdana iqop ^a ]j ailpu ol]_a
kn ] lqj_pq]pekj oecj* Pdeo _kjopn]ejp ^kpd ]`iepo j]pqn]h h]jcq]ca patp lqj_pq]pekjo ]j`
naokhrao ]i^ecqepeao ej opnejcosepd pda o]ia lna|t $a*c*( sdajsa oa]n_d bkn ai]eho nah]pa`
pk pda _h]oo -NDEK( pda lnarekqo ]llnk]_d skqh` ]hok hejg ]ju ai]eh _kjp]ejejc pda opnejc
-NDEK&ACADE( sdeha pdeo iapdk` skqh` jkp%*
Sa ]j]huva pda patp pk ^a bkqj` ^abkna opnejco pd]p _knnaolkj` pk ]npeb]_p j]iao6
̩ L]_g]ca6 Ej ikop k^fa_p)kneajpa` h]jcq]cao( aranu _h]oo eo ej ] l]_g]ca7 psk _h]ooao _]j
d]ra pda o]ia j]ia kjhu eb pdau naoe`a ej `e{anajp l]_g]cao* Sa namqena pda h]op l]np kb
pda l]_g]ca j]ia pk ^a lnaoajp ^abkna pda opnejc _knnaolkj`ejc pk ] _h]oo j]ia* Oq_d ]
opne_p namqenaiajp naokhrao pda ]i^ecqepu kb `e{anajp _h]ooao d]rejc pda o]ia j]ia ]j`
cq]n]jpaao decd lna_eoekj*
̩ Lqj_pq]pekj6 L]_g]ca e`ajpe|ano ]na _kiikjhu oal]n]pa` ^u ] `kp $a*c*( NQGAQGNSLK%*
Ej i]ju h]jcq]cao( l]_g]cao ]na nalnaoajpa` ej pda |ha ouopai ]o `ena_pkneao $a*c*( NQG(
NQGAQGNSLK%* Bkn pdeo na]okj( ai]eh ]qpdkno nabannejc pk ] _h]oo ej epo |ha bkni _kqh`
`ere`a pda l]_g]ca e`ajpe|ano pdnkqcd pda _kiikj |ha ouopai oal]n]pkno( e*a*( ̤X̥ ]j`
̤+̥* Sa namqena pda h]op l]np kb pda l]_g]ca pk ^a lna_a`a` sepd pdeo ola_e]h lqj_pq]pekj*
̩ Sdepaol]_a6Sa namqena pda patp pd]p lna_a`ao pda ]bknaiajpekja`lqj_pq]pekj pk ^a aepdan
] sdepaol]_a $a*c*( ^h]jgo( p]^qh]pkn gauo( jas hejao% kn pda naop kb pda l]_g]ca lna_a`a`
^u sdepaol]_ao*
>u ajbkn_ejc pdaoa _kjopn]ejpo( pda at]ilha ai]eh sehh ^a nalknpa` ]o ] r]he` hejg kjhu sdaj
oa]n_dejc bkn ai]eho nah]pa` pk pda _h]oo W***YQETEMG)LONQ¯ $^aejc _knna_phu nabanna` ej Becqna 0*0(
Lkejp 1%* Jk b]hoa lkoepera hejg eo lnk`q_a`*
Eilhaiajp]pekj6 Pda _kna kb pdeo ]llnk]_d _kjoeopo ej ] nacqh]n atlnaooekj( sde_d sa atlnaoo
dana ]__kn`ejc pk pda EAAA LKOET >]oe_ Nacqh]n Atlnaooekjo $>NA% op]j`]n`6
 
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 BEGIMMIMG NF OAC¬AGEY<<Y		
 KAR« OAQ« NF OAC¬AGEY<<Y	
 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IңҦҟҬ nalh]_ao pda l]npo ej ep]he_ ]j` ]jcha ^n]_gapo $a*c*( CKARRMALE% sepd pda _k`a ]npeb]_p̢o
ola_e|_ ejbkni]pekj ]r]eh]^ha ej pdaIehan ganjah( ]j` cajan]pao pda _kilhapa nacqh]n atlnaooekj
patp* Bkn at]ilha( sdaj ]llhea` pk pda FқҰқ _h]oo NQGAQGNSLKAOOKICA¯INM-AIM( pdeo bqj_pekj
lnk`q_ao pda bkhhksejc nacqh]n atlnaooekj6
01
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
 
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Lna_eoekj6 ,*50 ̞ Na_]hh6 ,*-, ̞ B)Ia]oqna6 ,*-4
Naoqhpo6 Qoejc pdeo opne_p i]p_d( pda na_]hh r]hqa n]`e_]hhu _d]jcao ]j` na]_dao ] ranu hks r]hqa*
Kj pda kpdan d]j`( ]o sa atla_pa`( pda lna_eoekj na]_dao ] pkl r]hqa* @qa pk pda oi]hh jqi^an
kb hejgo pd]p pdeo ]llnk]_d napnearao( ] ranu bas b]hoa lkoeperao $e*a*( -- bkn pda sdkha `]p] oap% ]na
oq{e_eajp pk hksan pda lna_eoekj bnki - pk ,*50* ?h]ooao pd]p ]na jkp ej pda =ҬҡҩQIHik`ah( ^qp
d]ra pda o]ia j]ia ]j` h]op l]np kb l]_g]ca( ]na na_kcjeva` ]o nabanaj_ao sepd pdeo ]llnk]_d(
pdqo _]qoejc pdkoa b]hoa lkoeperao* Pda B)Ia]oqna r]hqa eo ]o hks ]o ej pda i]p_d ^]oa` kj pda
oeilha _h]oo j]ia ]llnk]_d( jkp _]oa oajoepera* Pdana eo jk `e{anaj_a ej pda naoqhpo sdaj qoejc
_]oa oajoeperepu*
?kilhatepu6 K$] · i%( sdana a oqio pda _d]n]_pano ej pda ]npeb]_p j]ia ]j` ej pda l]_g]ca(
]j` pdkoa qoa` ej pda nacqh]n atlnaooekj7 m oqio pda ai]eh _d]n]_pano* Oej_a napnearejc pda
ejbkni]pekj bnkiIehan ganjah eo `kja ej _kjop]jp peia( pda ]qtehe]nu bqj_pekj pd]p cajan]pao pda
nacqh]n atlnaooekj patp p]gao Θ(a) peia*
Ej kqn atlaneiajp( sa cajan]pa pda nacqh]n atlnaooekj patp kjhu kj_a lan ajpepu ]j` sa qoa ep
pk i]p_d iqhpelha ai]eho* Pda nacqh]n atlnaooekj ]hs]uo _kjp]ejo pda _kilhapa _h]oo j]ia ej
epo patp* ?da_gejc bkn pda lnaoaj_a kb pda ]npeb]_p j]ia eo oecje|_]jphu b]opan pd]j ar]hq]pejc
pda _kilhapa nacqh]n atlnaooekj( pdqo( sa |nop _da_g bkn pda lnaoaj_a kb pda ]npeb]_p j]ia6 eb ep
]lla]no( sa ejrkga pda nacqh]n atlnaooekj i]p_dan*
Pda nacqh]n atlnaooekj i]p_dan `kiej]pao pda _kilqp]pekj]h peia kb pdeo ]llnk]_d* Pda b]opaop
]hcknepdi pk i]p_d ] patp ]c]ejop ] nacqh]n atlnaooekj eo ^]oa` kj skng ^u I_J]qcdpkj ]j`
U]i]`] W-/-Y ]j` ^u Pdkilokj W-5,Y* Pdau `aikjopn]pa` pd]p ]ju nacqh]n atlnaooekj _kqh` ^a
nalnaoajpa` sepd ] jkj`apaniejeope_ |jepa ]qpki]pkj $JB=%( sde_d _]j ^a i]p_da` ]c]ejop ]
patp ej lkhujkie]h peia* Ej pda sknop _]oa( pda nacqh]n atlnaooekj i]p_dejc eo _kilqpa` kj ]hh
pdam _d]n]_pano kb pda ai]eh namqenejc O(m · a) peia*
Bqnpdan a{e_eaj_u eilnkraiajp6 N]^ej ]j` O_kpp odksa` pd]p ]ju JB= _]j ^a oeiqh]pa` ^u
`apaniejeope_ |jepa ]qpki]pkjo $@B=% ejsde_d a]_d@B= op]pa _knnaolkj`o pk ] oap kbJB= op]pao
W-/,Y* = @B= d]o pda ]`r]jp]ca pk ^a i]p_da` ]c]ejop m _d]n]_pano ej heja]n peia O(m)* Pda
ikop atlajoera l]np kb pdeo ]llnk]_d eo pn]jobkniejc ]jJB= ejpk pda _knnaolkj`ejc $lkpajpe]hhu
iq_d h]ncan% @B=* Ej pda pule_]h _]oa $e*a*( kqn _]oa%( pda pn]jobkni]pekj namqenao O(a3) peia*
Sdajm at_aa`o a3( sa ^aja|p bnki qoejc pda @B=* Bkn at]ilha( ej pda _]oa kb kqn ^aj_di]ng(
sde_d _kjoeopo kb .(,,, ai]eho( pda pn]jobkni]pekj bnki JB= pk @B= ^nejco ]j ]`r]jp]ca* Eb
sa _kjoe`an pda lnarekqohu _epa` nacqh]n atlnaooekj( _kilkoa` kb 54 _d]n]_pano( sa k^p]ej a3
9 50-(-5.* Araj sepd kjhu 03- $e*a*( 50-(-5. _d]n]_pano `ere`a` ^u .(,,, ai]eho% _d]n]_pano lan
ai]eh kj ]ran]ca( sa skqh` d]ra ajkqcd patp pk fqopebu pda pn]jobkni]pekj*
Ej kpdan skn`o( sdaj qoejc pdeo ]llnk]_d kj ] h]nca oap kb ai]eho( sa _]j klpeieva ep pk ^a
ata_qpa` ej O(m+ a3)*
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0*/ Hecdpsaecdp Pn]_a]^ehepu Hejgejc
0*/*0 Hkkoa Nacqh]n Atlnaooekj( ?]oa Oajoepera
Ejpqepekj6 Pda opne_paop namqenaiajp kb pda lnarekqo ]llnk]_d eo pda lnaoaj_a( ej pda i]p_dejc
opnejc( kb pda l]_g]ca p]eh ^abkna pda ]npeb]_p j]ia* >u nah]tejc pdeo _kjopn]ejp sa atla_p pk
]_deara ] ^appan _kilnkieoa ^apsaaj lna_eoekj ]j` na_]hh* =p pda lh]_a kb pda l]_g]ca p]eh( sa
]hhks aepdan ]j ailpu ol]_a kn pda _kilhapa l]_g]ca opnejc* Bkn pda patp ]bpan pda ]npeb]_p j]ia(
sa ]llhu pda _kjopn]ejpo kb pda lnarekqo ]llnk]_d*
Pdeo ]llnk]_d skqh` nalknp pda at]ilha ai]eh ej Becqna 0*0 ]o r]he`( bkn pda _h]ooao iajpekja`
ej Lkejpo -( . ]j` 1*
Eilhaiajp]pekj6 =o ej pda lnarekqo ]llnk]_d( sa eilhaiajp pdeo pa_djemqa sepd ] nacqh]n
atlnaooekj*
 
	
 <R	YOAC¬AGEY<<Y			
 CKARR MALE
 <JATAYCKARRYCRYHYCYOHOYAR	Y;OSMC¯=Y<R	
 
	
>u ]llhuejc pdeo bqj_pekj pk pda _h]oo kb pda lnarekqo at]ilha( sa k^p]ej pda bkhhksejc nacqh]n
atlnaooekj6
 
	
 <R	Y
 NQGY<<Y	AQGNSLKY<<Y	AOOKICA¯INMY<<Y			
 -AIM<JATAYCKARR	Y;OSMC¯=Y<R	
	
Lna_eoekj6 ,*01 ̞ Na_]hh6 ,*10 ̞ B)Ia]oqna6 ,*05
Naoqhpo6 Naoqhpo odks pd]p pda na_]hh ej_na]oa` pk 0.!( sdeha lna_eoekj hkop 05!* Pda B)Ia]oqna(
sde_d eo ohecdphu decdan pd]j pda i]p_d kj pda _h]oo j]ia _]oa)oajoepera( lkejpo kqp pd]p pdeo
iapdk` eo pda ^aop _dke_a( ql pk jks( eb na_]hh ]j` lna_eoekj ]na _kjoe`ana` amq]hhu eilknp]jp*
Kja kb pda b]hoa lkoeperao( _kjoe`anejc Becqna 0*0( eo pda skn` i]nga` ^u Lkejp 0* Pda opnejc
i]p_dao pda nacqh]n atlnaooekj( dksaran pda ]qpdkn eo jkp `eo_qooejc ] _h]oo j]ia` '5)*
?kilhatepu6 K$] ·i%( o]ia ]o ]^kra* Ep _]j ^a amq]hhu klpeieva` bkn h]nca oapo kb ai]eho*
0*/*1 Ieta` ]llnk]_dao
Pdaoa ]llnk]_dao ejpacn]pa pda lnarekqo kjao pk _ki^eja pdaen opnajcpdo ]j` k{an ] ikna _kj)
rajeajp pn]`a)k{ ^apsaaj lna_eoekj ]j` na_]hh bkn cajan]h _]oao* Pdau ]na ^]oa` kj pda o]ia
n]pekj]ha ]o pda lnarekqo kjao6 Sdaj `arahklano _kiiqje_]pa ]^kqp ] _k`a ]npeb]_p( pdau kbpaj
iajpekj ep ^u epo j]ia* Bkn pdeo( pda |nop opal opehh _kjoeopo ej oa]n_dejc bkn ] opnejc _knnaolkj`ejc
pk pda j]ia kb pda ]npeb]_p pk ^a hejga`*
Pdai]ej lna_eoekj lnk^haikb oa]n_dejc bkn opnejco pd]p _knnaolkj` pk ]npeb]_p j]iao eo lkhuoaiu(
e*a*( pda _]l]_epu bkn ] skn` pk d]ra iqhpelha ia]jejco* = _kjrajpekj pk oqllknp lnkcn]i _ki)
lnadajoekj eo j]iejc ]npeb]_po ]bpan pda na]h)sknh` k^fa_po pdau ik`ah $a*c*( =ҬҡҩQIH̢o _h]oo
03
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
4EV¯ ik`aho pda ^ad]rekn kb patp%7 pdeo eilheao pd]p( ej ]ju `k_qiajp( ] opnejc _knnaolkj`ejc
pk ]j ]npeb]_p j]ia iecdp jkp ]_pq]hhu naban pk pd]p ]npeb]_p ^qp oeilhu d]ra pda qoq]h `a|jepekj
sa |j` ej ] `e_pekj]nu* Pda ejpqepekj ^adej` pda ieta` ]llnk]_dao eo pk qoa ] opne_p i]p_dejc
pa_djemqa $a*c*( pda nacqh]n atlnaooekj ^]oa` iapdk` `ap]eha` ej Oa_pekj 0*/*/% sdaj ] opnejc _]j
d]ra ikna ia]jejco pd]j pda ]npeb]_p j]ia $a*c*( pda skn` ̤Patp̥%( ]j` pk qoa ] hkkoa pa_djemqa
$a*c*( pda i]p_dejc kj ]npeb]_p j]ia iapdk`% kpdanseoa*
Extract name 
from artifact
Loose match
(e.g., Artifact name 
case sensitive)
Can it have 
other 
meanings?
yes
no
Strict match
(e.g. Strict regular 
expression)
Becqna 0*16Ietejc ]llnk]_dao pk b]_a lkhuoaiu)nah]pa` eooqao
Becqna 0*1 odkso kqn opn]pacu pk iet pda ]llnk]_dao* Benop( ceraj ]j ]npeb]_p ej pda Iehan ganjah(
sa _kjoe`an epo j]ia6 Eb ep iecdp lnaoajp lkhuoaiu( sa qoa ] opne_p i]p_dejc( kpdanseoa sa qoa
] hkkoa i]p_dejc* Pda i]ej `e{anaj_a ]ikjc pda bkhhksejc ieta` ]llnk]_dao eo dks pdau
`apanieja sdapdan pda ]npeb]_p j]ia lnaoajpo lkhuoaiu*
@e_pekj]nu ]llnk]_d
Ejpqepekj6 Sa _]j |j` lkhuoaiu ej pdkoa ]npeb]_p j]iao pd]p ]hok d]ra ] ia]jejc ej ] _kiikj
`e_pekj]nu $oq_d ]o@e]hkc( Patp( kn ?nepe_%* Pdeo ]llnk]_d `apaniejao lkhuoaiusdaj pda ]npeb]_p
j]ia ]hok ]lla]no ]o ]j ajpnu ej ]j Ajcheod `e_pekj]nu*
Eilhaiajp]pekj6 Ceraj pda j]ia kb ]j ]npeb]_p( ] bqj_pekj _da_go epo lnaoaj_a ej ] `e_pekj]nu kb
_kiikj Ajcheod skn`o sepd ikna pd]j psk dqj`na` pdkqo]j` skn`o p]gaj bnki pda op]j`]n`
Qjet UNQDR |ha*- Eb pda j]ia eo lnaoajp( pda bqj_pekj pdaj qoao pda opne_paop i]p_dejc ]r]eh]^ha
$e*a*( Opne_p nacqh]n atlnaooekj( _b* Oa_pekj 0*/*/% pk i]p_d pda opnejc ej pda ^k`u kb ]j ai]eh( kpd)
anseoa ep qoao pda i]p_dejc kj pda =npeb]_p j]ia( _]oa oajoepera $_b* Oa_pekj 0*/*.%*
Lna_eoekj6 ,*13 ̞ Na_]hh6 ,*2. ̞ B)Ia]oqna6 ,*2,
Naoqhpo6 Pk k^p]ej ] opnkjcan _kilnadajoekj kb pda naoqhpo k^p]eja`( sa ]hok pnea` pk qoa pda
oeilha i]p_dejc jkp _]oa oajoepera kj pda _h]oo j]ia $oaa Oa_pekj 0*/*-%( ej lh]_a kb pda _]oa
oajoepera kja* Pda naoqhpo ]na6 lna_eoekj ,*.,( na_]hh ,*20* Pda `e{anaj_a ej lna_eoekj( nah]pa` pk
pda qo]ca kb _]oa oajoeperepu( eo are`aj_a kb pda b]_p pd]p pda ikop _epa` _h]ooao ]na jkp l]np kb pda
`e_pekj]nu* Ej b]_p( sa na_]hh pd]p pda oeilhai]p_d kj pda _h]oo j]ia eo kjhu qoa`sdaj pda j]ia
eo jkp kj pda `e_pekj]nu( kpdanseoasa ]llhu pda opne_p nacqh]n atlnaooekj( sde_d eo jkp ej}qaj_a`
^u _]oa oajoeperepu*
Pda B)ia]oqna odkso pd]p pdeo ]llnk]_d( sde_d i]gao qoa kb ] `e_pekj]nu pk oaha_p pda oaranepu
kb pda i]p_d( eo pda ikop a{a_pera qjpeh jks*
- H¯¯OEMUI°IOEDIANQGUI°I7NQDR?5MIV	
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0*/ Hecdpsaecdp Pn]_a]^ehepu Hejgejc
?kilhatepu6 K$]·i%* Pda `e_pekj]nu _]j ^a opkna` ej ] d]od p]^ha( pdqo opnejc oa]n_dejc eo _ki)
lhapa` ej _kjop]jp peia kj pda jqi^an kb opkna` ahaiajpo* Pda _kilhatepu eo `kiej]pa` ^u pda
ohksaop i]p_dejc qoa`6 ej pdeo _]oa pda Opne_p nacqh]n atlnaooekj $oaa Oa_pekj 0*/*/%*
?]iah?]oa ]llnk]_d
Ejpqepekj6 Araj pdkqcd `e_pekj]neao _]j ^a opkna` ej d]od p]^hao ]j` oa]n_da` ej _kjop]jp peia(
ej ln]_pe_a pdaen qo]ca eo qj_kibknp]^ha $a*c*( kja `e_pekj]nu lan h]jcq]ca% ]j` pda oa]n_dejc
peia( ]hpdkqcd _kjop]jp( eo jkp vank* Pdeo ]llnk]_d atlhkepo j]iejc _kjrajpekjo pk `apanieja
sdapdan ]j ]npeb]_p j]ia _]j lnaoajp lkhuoaiu*
=o lnarekqohu iajpekja`( ]npeb]_po qoq]hhu nalnaoajp ]^opn]_pekjo kb na]h)sknh` _]packneao kb k^)
fa_po7 bkn pdeo na]okj( ep eo _kiikj ln]_pe_a pk cera pdai j]iao bnki _kiikj skn`o* Dksaran(
oej_a ailpu ol]_ao ]na jkp ]hhksa` ej ]npeb]_p j]iao( sdajaran ]j ]npeb]_p nalnaoajpo ] _kj)
_alp sde_d eo _ha]nan eb j]ia` sepd psk kn ikna skn`o( pdkoa ]na _kilkqj`a`( ^u qoejc ia`e]
_]lep]ho ]o oqccaopa` ^u j]iejc _kjrajpekjo*
Pda ejpqepekj eo pd]p ]npeb]_p j]iao( sde_d ]na bknia` ^u _kilkqj`a` skn`o( _]jjkp ^a l]np
kb ] _kiikj `e_pekj]nu* Bkn at]ilha( pda ]npeb]_p j]ia %VOKNQEQ4QEE eo bknia` ^u pda psk
`e_pekj]nu skn`o EVOKNQEQ ]j` ¯QEE( ^qp pdaen _kilkoepekj eo jkp ] `e_pekj]nu skn`* Bkn pdeo
na]okj( sa oqllkoa pd]p ep eo oq{e_eajp pk _da_g bkn pda lnaoaj_a kb ia`e] _]lep]ho pk `apanieja
sdapdan ] skn` lnaoajpo lkhuoaiu* Eb pda ]npeb]_p j]ia eo ] oejcha skn`( pdeo iapdk` qoao pda
hkkoa i]p_dejc( kpdanseoa( sdaj ] j]ia eo i]`a ^u _kilkqj`a` skn`o( pda iapdk` qoao pda
opne_p i]p_dejc*
Eilhaiajp]pekj6 Pda eilhaiajp]pekj eo ]j]hkc pk pda lnarekqo ]hcknepdi( ^qp ej ln]_pe_a( oej_a
ep `kao jkp namqena ] `e_pekj]nu( ep eo b]opan ]j` namqenao haoo iaiknu* Pda paop bkn ia`e] _]lep]ho
_kjoe`ano ] skn` pk ^a _kilkqj`a` eb ep _kjp]ejo ikna pd]j kja _]lep]h happan ]j` ]p ha]op kja
hksan _]oa happan* Ej ]``epekj pk pda _kiikj _]oao( pdeo paop _knna_phu d]j`hao ]hok _]oao oq_d ]o
pda opnejc 0'-,0AQREQ( i]nga` ]o _kilkqj`a`( ]j` #36( i]nga` ]o oeilha*
Lna_eoekj6 ,*2/ ̞ Na_]hh6 ,*2. ̞ B)Ia]oqna6 ,*2.
Naoqhpo6 Pda i]ej ck]h kb pdeo ]llnk]_d eo pk hecdpaj pda lnarekqo kja naikrejc pda `e_pekj]nu
oa]n_d* Pda naoqhpo odks pd]p( ej ]``epekj pk lanbkni]j_a( pda lna_eoekj r]hqa ej_na]oa`( sepdkqp
]ju hkoo ej pda na_]hh r]hqa*
Pdaoa naoqhpo _]j ^a atlh]eja` pdnkqcd ] bas at]ilhao* Benop( pdana ]na _h]oo j]iao pd]p ]na jkp
ej ] oeilha Ajcheod `e_pekj]nu( ^qp ]na _kiikj _kilqpan o_eaj_a panio6 0AQREQ eo kja kb oq_d
panio* Pda lnarekqo ]llnk]_d `e` jkp |j` pda opnejc 0AQREQ ej pda `e_pekj]nu( pdqo ep snkjchu
pna]pa` ep sepd pda ikop klpeieope_ i]p_d* Kj pda _kjpn]nu( pdeo jas ]llnk]_d bkqj` kjhu kja
_]lep]h _d]n]_pan ]j` _knna_phu osep_da` pk qoa pda opne_paop i]p_d*
Oa_kj`( pdana ]na _h]oo j]iao pd]p ]na l]np kb `e_pekj]nu skn`o* Bkn at]ilha( pda _h]oo )MI¯ d]o
] j]ia pd]p eo l]np kb i]ju `e_pekj]nu skn`o $a*c*( )MI¯IAKIWA¯INM( )MI¯IAK%( pdqo pda ikop
klpeieope_ iapdk`o $sde_d `kao jkp eilkoa ]ju naopne_pekj kj _d]n]_pano oqnnkqj`ejc pda _h]oo
j]ia% |j`o snkjc i]p_dao* Kj pda _kjpn]nu( pdeo jas iapdk` _knna_phu pna]po oq_d skn`o(
sde_d d]ra kjhu kja _]lep]h happan( qoejc pda opne_paop ]llnk]_d*
Bej]hhu( _h]ooao kbpaj d]ra j]iao pd]p _knnaolkj` pk decd)harah `aoecj _kj_alpo* Bkn at]ilha(
-NDEKKEQ eo ] _h]oo j]ia( ]j` ] _kj_alp ej pda =ҬҡҩQIH f]nckj* Ep eo lkooe^ha pk |j` ep iaj)
pekja` ^kpd ]o ] decd harah `aoecj _kj_alp $jkp nabannejc pda _h]oo sepd pda o]ia j]ia% ]j` ]o ]
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?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
_h]oo kb pda ouopai* =hok ej pdeo _]oa( pdeo jas ]llnk]_d p]gao pda necdp `a_eoekj kb pna]pejc pdeo
_]oa sepd pda opne_paop i]p_dejc* Ej panio kb B)Ia]oqna( pdeo iapdk` eo pda ikop a{a_pera*
?kilhatepu6 K$]·i%* Araj pdkqcd pdeo iapdk` d]o pda o]ia heja]n _kilhatepu ]o pda lnarekqo
kja( sde_d qoao pda `e_pekj]nu( ep _kjoqiao haoo iaiknu ]j` epo rane|_]pekj namqenao ] odknpan
_kjop]jp peia* Pda Opne_p nacqh]n atlnaooekj opehh `kiej]pao ]j` `apaniejao pda kran]hh _kilq)
p]pekj]h peia kb O(a ·m)* Pdeo _]j ^a klpeieva` ql pk O(t+m3)( ]o ej lnarekqo ]llnk]_dao*
0*/*2 @eo_qooekj
Naoqhpo* Ej Becqna 0*2 sa d]ra oqii]neva` pda naoqhpo kb ]hh ]llnk]_dao* Pda _]oa ejoajoepera
_h]oo j]ia ]llnk]_d $=% nalnaoajpo pda qllan ^kqj` bkn pda na_]hh $e*a*( ,*3,%( ]o ]hh pda kpdan
]llnk]_dao sa qoa`( ]o pda |nop opal( _da_g bkn pda lnaoaj_a kb pda _h]oo j]ia* Pdaj( pdau na|ja
pda lna_eoekj qoejc `e{anajp pa_djemqao( sde_d ja_aoo]nehu na`q_ao pda na_]hh* Ep eo opehh lkooe^ha
pk eilhaiajp hecdpsaecdp pa_djemqao pk n]eoa ep* Bkn at]ilha( `qnejc pda ^aj_di]ng _na]pekj(
sa jkpa` pd]p( okiapeiao( _h]oo j]iao pd]p ]na i]`a kb _kilkqj`a` skn`o ]na iajpekja`
ej a)i]eho qoejc pdkoa skn`o oal]n]pahu* Pdeo ]ola_p _]j ^a eilhaiajpa` na|jejc pda nacqh]n
atlnaooekjo* Da]rusaecdp ]llnk]_daoi]u |j` eilhe_ep nabanaj_ao( pdqo ej_na]oejc pda na_]hh*
Kj pda kllkoepa atpnaia( pdana eo pda _]oa ejoajoepera opne_p nacqh]n atlnaooekj ]llnk]_d $?%(
sde_d na]_dao pkl lna_eoekj ^qp napnearao bas hejgo* Bnki pda naoqhpo kb pda psk ieta` ]l)
lnk]_dao $A ]j` B%( pda opne_p ]llnk]_ds]o qoabqh pk n]eoa pda lna_eoekj r]hqasdajqoa` pkcapdan
sepd pda _]oa oajoepera _h]oo j]ia ]llnk]_d*
Pda psk ieta` ]llnk]_dao cera pda ^aop naoqhpo6 Pdau ]na jkp kjhu _]l]^ha kb napnearejc 2.! kb
]hh pda _knna_p hejgo ^apsaaj a)i]eho ]j` okqn_a _k`a ajpepeao( ^qp pdau ]hok _kilhapa` pdeo p]og
sepd pda o]ia oecje|_]jp harah kb lna_eoekj $e*a*( 2/! kb pda hejgo napneara`sana pnqa lkoeperao%*
?kilhatepu* =hh ]llnk]_dao _]j ^a _kilqpa` ej lkhujkie]h peia* Ej l]npe_qh]n( pda |nop psk
]llnk]_dao( sepdkqp nacqh]n atlnaooekjo( ]na _kilqpa` ej heja]n peia O(a+m)( sdanam eo pda
jqi^an kb _d]n]_pano ej pda ai]eh( ]j` a pda jqi^an kb _d]n]_pano ej pda l]ppanj pk ^a oa]n_da`
bkn $a*c*( pda ]npeb]_p j]ia%*
Pda ]llnk]_dao ejrkhrejc nacqh]n atlnaooekjo ]na _kilqpa` ej peiaO(a ·m)( sde_d eo opehh lkhu)
jkie]h ]j`( ejikop kb pda _]oao( haoo pd]j mq]`n]pe_ $ep eo mq]`n]pe_ sdaj a ]llnk]_dao t( ^qp pdeo
d]llajo kjhu bkn ranu odknp ai]eho( pd]p _]j ^a _da_ga` atpnaiahu b]op ]jus]uo%* Pdaoa naoqhpo
_aiajp pda r]he`epu kb kqn ]llnk]_dao ]o hecdpsaecdp( oej_a pdau _]j ^a ^kpd a]oehu eilhaiajpa`
]j` mqe_ghu ata_qpa`*
Sa odksa` pd]p pdaoa _kilhatepeao _]j ^a araj hksana` sdaj sa lh]j pk qoa pda bqj_pekj kj
iqhpelha ai]eho* Ej pda ]llnk]_dao ejrkhrejc nacqh]n atlnaooekjo( sa ehhqopn]pa` dks kja _]j
olhep _kilqp]pekj ejpk ] lna)lnk_aooejc l]np ]j` ] i]p_dejc l]np* Pda lna)lnk_aooejc eo _ki)
lqp]pekj]hhu ejpajoera6 O(a3) peia ej pda ]ran]ca _]oa( ^qp pda i]p_d _]j ^a ata_qpa` ej O(t)*
0*0 Ejbkni]pekj Napnear]h Pa_djemqao
Pda op]pa kb pda ]np ej na_kranejc pn]_a]^ehepu hejgo ^apsaaj _k`a ajpepeao ]j` ]qpdknep]pera `k_)
qiajpo eo nalnaoajpa` ^u ROI( ejpnk`q_a` ej pdeo _kjpatp ^u =jpkjekh ap ]h* W/Y( ]j` ^u HOE(
1,
0*0 Ejbkni]pekj Napnear]h Pa_djemqao
A
B
C
D
E
F
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
Recall
Precision
Approach Precision Recall F-measure
A Artifact name, case insensitive 0.09 0.70 0.16
B Artifact name, case sensitive 0.33 0.69 0.46
C Strict regular expression, case insensitive 0.94 0.10 0.18
D Loose regular expression, case sensitive 0.45 0.54 0.49
E Mixed, with dictionary, case sensitive 0.57 0.62 0.60
F Mixed, with CamelCase, case sensitive 0.63 0.62 0.62
Becqna 0*26 Lna_eoekj( na_]hh( ]j` B)ia]oqna kb ]hh hecdpsaecdp ]llnk]_dao*
qoa` ^u I]n_qo ]j` I]hape_ W-.2Y* Ej pdeo oa_pekj sa lnaoajp pdaoa psk ]llnk]_dao ]j` pdaen
]llhe_]pekj pk pda _kjpatp kb napnearejc hejgo ^apsaaj _k`a ajpepeao ]j` ai]eho*
1-
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
0*0*- Ra_pkn Ol]_a Ik`ah $ROI%
ROI ]llnk]_dao nalnaoajp a]_d `k_qiajp ej ] _knlqo ]o ] pani ra_pkn* Pda oeva kb pda ra_pkno
eo pda pkp]h jqi^an kb panio ej pda _knlqo̢ rk_]^qh]nu ]j` pda r]hqao na}a_p pda jqi^an kb
k__qnnaj_ao kb a]_d pani ej pda `k_qiajp* Eb sa _kjoe`an ] `k_qiajp $d%( pda _]n`ej]hepu kb pda
rk_]^qh]nu $|C|%( ]j` pda jqi^an kb peiao a]_d pani $ti% k__qno ej pda `k_qiajp( sa _]j `a|ja
pda ra_pkn ]o6
vd = [t1(d), t2(d), . . . , tC(d)] $0*1%
Iapdk`o pd]p qoa pda ROI ]ccnac]pa ]j` pn]jolkoa pani ra_pkno pk _kilkoa pda Pani @k_qiajp
I]pnet $P@I%6
P@I =
D1 D2 · · · DN
t1 0 1 · · · 0
t2 0 0 · · · 4
*** *** *** · · · ***
tC 1 2 · · · 0
Ej pda at]ilha i]pnet( pda pani tC ]lla]no kj_a ej pda |nop `k_qiajp $D1% pse_a ej pda oa_kj`(
^qp jkp ej pda h]op $DN %*
Pani Saecdpejc* Ej pda P@I( a]_d pani eo ]ooecja` sepd ] saecdp( e*a*( pda jqi^an kb k__qn)
naj_ao* Pk _kil]na `k_qiajpo kb `e{anajp hajcpdo( pdeo saecdp eo jkni]heva` kj pda hajcpd kb
pda `k_qiajp* Pdeo saecdpejc eo _]hha` pani bnamqaj_u $pb%6
tfc,n = dc,n · (
C∑
i=1
di,n)
−1 $0*2%
Pb eo ] hk_]h saecdpejc( ^a_]qoa ep kjhu _kjoe`an pda oejcha `k_qiajp* = chk^]h saecdpejc( ej)
opa]`( jkni]hevao `k_qiajpo̢ _d]n]_paneope_o ^u p]gejc ejpk ]__kqjp pda ajpena _knlqo* =ikjc
pda i]ju bknio kb chk^]h saecdpejc lnklkoa` ^u naoa]n_dano( pda ikophu qoa` kja eo _]hha` ej)
ranoa `k_qiajp bnamqaj_u $e`b%6
idfc = hkc |D|− hkc |{d : tc ∈ d}|+ 1 $0*3%
Ej pda e`b bkniqh]( pda ikna _kiikj ] pani eo ]ikjc ]hh pda `k_qiajpo( pda haoo $ej ] hkc)
]nepdie_ b]odekj% ep eo saecdpa`* Pda naoqhp eo pd]p ranu _kiikj panio $a*c*( !QGN5-, ej pda
dkikjuikqo ai]eh oap% d]ra ]j atpnaiahu hkssaecdp( ^a_]qoa pdau `k jkp dahl ej `eopejcqeod)
ejc `k_qiajpo*
Sa bkhhks pda op]pa kb pda ]np W/7 -.2Y ]j` ]`klp pda _kilkoepekj kb pani bnamqaj_u ]j` ejranoa
`k_qiajp bnamqaj_u( gjksj ]o pb)e`b ]j` `a|ja` ]o6
tf )idfc,n = tfc,n · idfc $0*4%
1.
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Mqanu ?na]pekj* Kj_a pda i]pnet eo _na]pa`( sa _]j ar]hq]pa patpq]h mqaneao kj ep* A]_d mqanu eo
d]j`ha` ]o ] jas `k_qiajp ]j` eo _kjranpa` pk ] pani ra_pkn $q%( ^u qoejc pda ]bknaiajpekja`
saecdpejc o_daia $ep kjhu _kjoe`ano panio ]hna]`u ej pda P@I%* Kj_a pda mqanu ra_pkn $q% eo
k^p]eja`( ep eo _kil]na` pk pda ra_pkno $d% ej pda P@I* Pda naolkjoa pk pda mqanu eo bknia` ^u
pda `k_qiajpo _knnaolkj`ejc pk ra_pkno pd]p ]na pda ikop ̤oeieh]n̥ pk pda mqanu ra_pkn* Pda
oeieh]nepu eo ar]hq]pa` ]o pda _koeja kb pda ]jcha ^apsaaj pda ra_pkno W.4Y* =ju `k_qiajp sdkoa
`eop]j_a eo haoo pd]j ] ceraj pdnaodkh` eo ] i]p_d* Sa _kjoe`an ai]eho ]o pda _knlqo( bnkisde_d
pk _na]pa pda P@I( ]j` _k`a ]npeb]_po ]o pda mqaneao* @apaniejejc pda ikop a{a_pera pdnaodkh`
eo jkj)pnere]h( ^a_]qoa ep `alaj`o kj _d]n]_paneope_o kb pda _knlqo ]j` pda `ki]ej W-./Y* Sdaj
ar]hq]pejc pda naoqhpo kb EN ]llnk]_dao( sa qoa ] se`a n]jca kb pdnaodkh`o pk |j` sdapdan ]j
klpei]h r]hqa ateopo*
Pkgajev]pekj* Pda a{a_perajaoo kb iapdk`o ^]oa` kj ROI _nepe_]hhu naheao kj pda mq]hepu kb pda
pani atpn]_pekj lnk_aoo $e*a*( pkgajev]pekj%* Ej b]_p( pda _dke_a kb panio `apaniejao pda _kj|c)
qn]pekj kb pda P@I( pda saecdpejc r]hqao( ]j` oeieh]nepu _]h_qh]pekjo* Bkn pdeo na]okj( lnare)
kqo pn]_a]^ehepu na_kranu skng ej okbps]na ajcejaanejc _kj`q_pa` ] lnaheiej]nu jkni]hev]pekj
ld]oa* Ej l]npe_qh]n( I]n_qo ]j` I]hape_( ]j` =jpkjekh ap ]h* `aaia` ja_aoo]nu pk6 $-% na)
ikra lqj_pq]pekj( $.% pn]jobkni ]hh pda _d]n]_pano pk pdaen hksan _]oa ranoekjo( $/% lanbkni opai)
iejc $e*a*( ]iknldkhkce_]h ]j]huoeo pk _kjranp lhqn]ho ejpk oejcqh]no ]j` pk pn]jobkni _kjfqc]pa`
bknio kb ran^o ejpk ej|jeperao%( ]j` $0% naikra opkl)skn`o $e*a*( ranu _kiikjskn`o( oq_d ]o _kj)
fqj_pekjo kn lnalkoepekjo( jkp qoabqh pk `eopejcqeod `k_qiajpo%* Pda naoqhpejc panio sana pdkoa
_kjoe`ana` pk ^qeh` pda P@I*
Ej kqn atlaneiajp( sa ]llnk]_da` pda lna)lnk_aooejc ld]oa ^u |nop ejola_pejc pda ai]eho ej kqn
_knlqo* Pdeo mq]hep]pera ]j]huoeo ha` qo pk pda bkhhksejc _kj_hqoekjo6
̩ Lqj_pq]pekj6 Sa bkqj` pd]p lqj_pq]pekj i]ngo d]ra pk ^a pna]pa` `e{anajphu `alaj`ejc
kj pdaen pula( qo]ca( ]j` hk_]pekj* Pda na]okj sdu lqj_pq]pekj i]ngo ]na naikra` ej
ikop lna)lnk_aooejc ld]oao $a*c*( W/7 -.2Y% eo pd]p( eb qoa` lan oa sepdkqp pdaen _kjpatp( pdau
]na eja{a_pera pk `eopejcqeod `k_qiajpo kn _h]nebu pdaen _kjpajp* Ej b]_p( ej P@I pda kn`an
]j` _kjpatp kb pda panio eo hkop* Jaranpdahaoo( oui^kho kbpaj _h]nebu pda ejpaj`a` ia]jejc
kb oqnnkqj`ejc _d]n]_pano* =o ]j at]ilha( pda ]^^nare]pekj EG hkoao oajoa eb na`q_a`
pk pda panio E ]j` G( pdqo lqj_pq]pekj eo ja_aoo]nu pk lnaoanra epo ia]jejc* Ej kqn _kn)
lqo( ej i]ju _]oao _k`a ajpepeao ]na nabanaj_a` pdnkqcd pdaen bqhhu mq]he|a` j]iao $BMJ%(
oq_d ]o NQGLAIM!QGN* Na`q_ejc ] BMJ pk epo _kilkjajpo $a*c*( NQG( LAIM( !QGN% `eiej)
eodao pda mq]hepu kb pda ejbkni]pekj* Oeieh]nhu ] _kilhapa |ha l]pd eo ikna ejbkni]pera
pd]j pda oejcha _kilkjajpo* Lnaoanrejc pdeo gej` kb lqj_pq]pekj ]ooqnao pda ejpacnepu kb
ia]jejcbqh ejbkni]pekj* Ej kqn atlaneiajp( sa _kjoe`an BMJo( l]pdo( }k]pejc jqi^ano(
]^^nare]pekjo( ap_* ]o oejcha pkgajo*
̩ ?d]n]_pan hksan_]oejc6 Ej kqn _knlqo( hksanejc pda _]oa kb a]_d _d]n]_pan skqh` jkp ]hhks
qo pk p]ga ]`r]jp]ca kb pda j]iejc _kjrajpekjo $atlh]eja` ej Oa_pekj 0*/% kb a]_d lnkcn]i)
iejc h]jcq]ca* Bkn at]ilha( ] `k_qiajp sepdi]ju k__qnnaj_ao kb pda pani -NDEKskqh`
ikna lnk^]^hu ^a nabanaj_ejc pda dkikjuikqo _h]oo7 sdeha ] `k_qiajp sepd ikop k__qn)
naj_ao kb pda pani LNDEK( araj eb ]hok _kjp]ejejc ]j k__qnnaj_a kb -NDEK $sde_d _kqh` ^a
pda ^acejjejc kb ] jas oajpaj_a%( skqh` lnk^]^hu ^a `eo_qooejc ]^kqp pda ]^opn]_p _kj)
_alp* Kqn ejepe]h paopo _kj|nia` pd]p hksan_]oejc na`q_ao pda a{a_perajaoo kb pda qoa`
]llnk]_dao* Sa pdqo `k jkp hksan_]oa _d]n]_pano ej kqn atlaneiajp*
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̩ Opaiiejc6 Ej pda ouopaio _kjopepqpejc kqn _knlqo( oaran]h _k`a ajpepeao d]ra oeieh]n j]iao*
Bkn at]ilha( DқҜқҬң d]o psk _h]ooao _]hha` 0KSGIM ]j` 0KSGIMR* Lanbkniejc opaiiejc
skqh` jkp ]hhks qo pk na_kcjeva pda _knna_p nabanaj_a6 Pda psk `e{anajp panio skqh` ^a
na`q_a` pk ] oejcha pani nalnaoajpejc ^kpd _h]ooao( pdqo ej_na]oejc pda neog kb b]hoa lkoe)
perao* Bkn pdeo na]okj( sa `k jkp lanbkni opaiiejc*
̩ Opkl)skn`o naikr]h6 Bnki pda i]jq]h ejola_pekj kb kqn _knlqo( sa _kqh` jkp mq]hep])
perahu qj`anop]j` pda ]_pq]h eil]_p kb naikrejc opkl skn`o ^abkna _kjopnq_pejc pda P@I*
Oej_a pdana eo jk lnarekqo skng kj pdeo( aola_e]hhu ej kqn _kjpatp( sa ar]hq]pa pda naoqhpo
bkn ^kpd _]oao( e*a*( sepd ]j` sepdkqp opkl)skn`o( pk qj`anop]j` pdaen ]_pq]h eil]_p*
0*0*. H]pajp Oai]jpe_ Ej`atejc $HOE%
@k_qiajpo sneppaj ej j]pqn]h h]jcq]ca ]na ejdanajphu ]i^ecqkqo( aola_e]hhu `qa pk oujkjuiu
]j` lkhuoaiu* Ej kqn _kjpatp( ^a_]qoa kb oujkjuiu( pda o]ia ajpepu _]j ^a nabanaj_a` ej ]j
ai]eh ej `e{anajp s]uo ^aukj` epo bkni]h e`ajpe|an7 a*c*( =ҬҡҩQIH `arahklano kbpaj qoa pda
j]ia .35-, sdaj nabannejc pk pda _h]oo .35-,-NDEK&ACADE* @qa pk lkhuoaiu( sdaj ] _kiikj
`e_pekj]nu skn` eo ]hok qoa` ]o ] _k`a ajpepu j]ia $a*c*( -NDEK%( ep eo `e{e_qhp pk ejpanlnap epo
ia]jejc sepdkqp pda _kjpatp*
HOE ]eio pk kran_kia pdaoa j]pqn]h h]jcq]ca lnk^haio ^u `apa_pejc pda nah]pekjodelo ^apsaaj
panio( ik`ahejc pda h]pajp oai]jpe_ opnq_pqna kb pda _knlqo ]j` na_kcjevejc epo pkle_o W2,Y* HOE
^qeh`o pdaoa qj`anhuejc nah]pekjodelo ^u _kjoe`anejc pda skn`o pd]p _k)k__qn ej iqhpelha `k_q)
iajpo* Ejopa]` kb nahuejc kj ej`ere`q]h skn`o pk hk_]pa `k_qiajpo( HOE qoao pkle_o6 `k_qiajpo
]na jk hkjcan nalnaoajpa` ^u ra_pkno kb pani bnamqaj_eao ^qp ^u ra_pkno kb pkle_o( sde_d ]na ej)
banna` bnki pda panio̢ _k)k__qnnaj_ao $a*c*( eb pda panio .35-, ]j` -NDEK k__qn kbpaj pkcapdan( ]
`k_qiajp _kjp]ejejc kjhu .35-,iecdp opehh ^a napqnja` eb pda mqanu eo -NDEK%*
HOE op]npo sdana ROI ]llnk]_dao opkl6 Ceraj ] P@I( HOE kqplqpo ] na`q_pekj pdnkqcd Oejcqh]n
R]hqa @a_kilkoepekj $OR@% W-,2Y( ] pa_djemqa qoa` ej oecj]h lnk_aooejc pk na`q_a jkeoa sdeha
lnaoanrejc pda knecej]h oecj]h* HOE ]ooqiao pd]p pda knecej]h P@I eo |hha` sepd pda jkeoa caj)
an]pa` ^u oujkjuiu ]j` lkhuoaiu( pdqo epo na`q_pekj eo ] ik`ah kb pda _knlqo sepd pdeo jkeoa
|hpana` kqp* Pda ai]eho bkni pda _knlqo ]j` HOE op]npo bnki pda P@I cajan]pa` bkn pda ROI
]llnk]_d* Kj_a pda P@I eo k^p]eja`( OR@ na`q_ao lnqjejc kqp aecajra_pkno sepd hks r]hqao*
Pda `eiajoekj kb pda naoqhpejc i]pnet eo pda jqi^an kb pkle_o pk _kjoe`an*
=bpan OR@ _kilqpao pda na`q_a`i]pnet( sa _]j qoa ]ju patp ]o ] mqanu* =o bkn ROI(sa _kjoe`an
] _k`a ]npeb]_p ]o kqn mqanu( sde_d eo pn]jobknia` ej ] ra_pkn ]j` _kil]na` pk kpdan `k_qiajpo
ej pda i]pnet ^u qoejc pda _koeja kb pdaen ]jchao* Pk ej`at pda mqanu( ] j]era( ^qp ohks( ]llnk]_d
skqh` ^a na_kilqpejc pda ajpena OR@i]pnet sepd pda mqanu `k_qiajp ]``a` pk pda i]pnet ]j`
atpn]_p epo ra_pkn* Ejopa]`( sa qoa pkle_ ejbanaj_a pa_djemqao pk na_kran pda pkle_ _kilkoepekj kb
pda mqanu `k_qiajp ^]oa` kj epo pani bnamqaj_u W.5Y*
0*0*/ Naoqhpo
Sa atlhkna pda eil]_p kb `e{anajp oappejco bkn pda l]n]iapano kb ROI ]j` HOE6 $-% `eo_qooejc pda
eil]_p kb pkle_o bkn HOE7 $.% atlhknejc pda r]nekqo mqanu pulao bkn ^kpd ]llnk]_dao7 $/%ia]oqnejc
pda ^aop `eop]j_a pdnaodkh`o7 ]j` $0% ejraopec]pejc pda nkha kb _knlqo oeva* Sa lanbknia` ]j
atd]qopera _kil]neokj kb ]hh l]n]iapan _ki^ej]pekjo( ^qp danasa kqpheja kjhu cajan]h pnaj`o*
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Eil]_p kb pda jqi^an kb pkle_o* Pda jqi^an kb pkle_o eil]_po ^kpd pda naoqhpo kb pda ]llnk]_d
]j` pda peia bkn _knlqo ej`atejc ]j` mqanu _kil]neokj* Pda mq]hepu kb pda naoqhpo ]j` pda
_kilqp]pekj peia ej_na]oa sepd pda jqi^an kb pkle_o* Dksaran( pda mq]hepu `a_na]oao sdaj
pda jqi^an kb pkle_o at_aa`o ] _anp]ej pdnaodkh`* Sa ]na ejpanaopa` ej |j`ejc pda iejei]h(
^qp opehh a{a_pera( jqi^an kb pkle_o* Becqna 0*3 lhkpo pda ^aop B)Ia]oqna r]hqao k^p]eja` sepd
HOE( ^u jqi^an kb pkle_o ]j` mqanu pula* Sa oaa ] lanbkni]j_a lh]pa]q ]bpan .,, pkle_o( ]j` ]
i]teiqi ]nkqj` .1, pkle_o*
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Becqna 0*36 HOE( B)Ia]oqna ^u pkle_o ]j` mqanu pula
Ikop a{a_pera mqanu pula* Sa _kjoe`ana` pdnaa `e{anajp gej` kb mqaneao cajan]pa` bnki pda
ajpepu pk oa]n_d hejgo bkn6 $-% pda ajpepu j]ia7 $.% pda ajpepu j]ia ]j` pda l]_g]ca ej sde_d ep
naoe`ao7 $/% pda sdkha okqn_a _k`a kb pda ajpepu* Pda ajpepu j]ia mqanu eo pda ^aop lanbkniejc(
sdeha pda kpdano lnkre`a pkk iq_d jkeoa $Becqna 0*3%* Sa k^p]eja` _kjoeopajp naoqhpo qoejc ROI
sepd pb)e`b*
Klpei]h `eop]j_ao* ?kjoe`anejc pda B)Ia]oqna ]o pda ej`e_]pkn kb kran]hh lanbkni]j_a( ej Bec)
qna 0*4 sa oaa pd]p pda ^aop `eop]j_a pdnaodkh` bkn ROI sepd pb)e`b eo ej pda ,*41̞,*5- n]jca*
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Becqna 0*46 ROI( pb)e`b6 B)Ia]oqna ^u `eop]j_a
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Bkn HOE pda naoqhpo ]na haoo _kj_hqoera $Becqna 0*5%6 Pda klpei]h `eop]j_a eo da]rehu `alaj`ajp
kj pda ouopai $a*c*( bkn Bnaajap eo ej pda ,*.1̞,*/1 n]jca( sdeha ,*2̞,*4 bkn DқҜқҬң ]j` ,*5̞- bkn
=үҡҟқҭ%( pdqo kja iqop `eo_kran pda klpei]h `eop]j_a bkn a]_d _]oa*
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Becqna 0*56 HOE6 B)Ia]oqna ^u `eop]j_a
Qoa kb bqhh+l]npe]h _knlqo* Sa _kilqpa` pda naoqhpo `ap]eha` ]^kra qoejc kjhu pda i]jq]hhu
]jjkp]pa` ai]eho ej_hq`a` ej pda ^aj_di]ng ]o pda _knlqo* Dksaran( qjhega nacqh]n atlnao)
oekjo( EN pa_djemqao ]na ]{a_pa` ^u pda _knlqo qoa`* = h]ncan _knlqo iecdp oecje|_]jphu _d]jca
saecdpejco kb ROI sepd pb)e`b( ]j` ]hpan pkle_o ejbanna` ^u HOE* Kj pda kja d]j`( pda pkle_ `a)
o_nelpekjo ]j` saecdpejco _kqh` ^a ikna ]__qn]pa( kj pda kpdan d]j` pdana iecdp ^a iq_d ikna
jkeoa* Pk paop pdeo( sa qoa` ROI ]j` HOE pk ej`at pda ajpena i]ehejc heop _kjpajp ]j` d]ra ] bqhh
_knlqo* Pdaj( sdaj nqjjejc pda ^aj_di]ng( sa galp kjhu pda `k_qiajpo ]hok ej pda ^aj_di]ng
]o r]he` naoqhpo( `eo_]n`ejc pda kpdano* Kqn paopo odks pd]p qoejc ] bqhh _knlqo d]o ] d]nibqh a{a_p
bkn ^kpd ]llnk]_dao6 ROI̢o naoqhpo ]na iq_d hksan( sdeha HOE̢o lanbkni]j_a oaaio pk eilnkra
kjhu sepd ] ranu h]nca jqi^an kb pkle_o* Qjbknpqj]pahu( h]nca jqi^ano kb pkle_o $/(,,, kn ikna%
]na ranu atlajoera pk _kilqpa sdaj cajan]pejc pda ]llnktei]pa i]pnet ]j` ]hok ej_na]oa pda
peia jaa`a` bkn pda `eop]j_a _kilqp]pekj( e*a*( ep pkkgikna pd]j .0 dkqno. pk k^p]ej pda ]llnkte)
i]pai]pnet bnki ] _kilhapai]ehejc heop qoejc ] b]op ? eilhaiajp]pekj kb OR@/* Hejgejc ] oejcha
_h]oo pk pda o]ia _kilhapa i]ehejc heop qoejc hecdpsaecdp ]llnk]_dao p]gao oa_kj`o* Iknakran(
naoqhpo ]na sknoa pd]j sepd ] naopne_pa` _knlqo6 sepd -,, pkle_o pda i]teiqi B)Ia]oqna r]hqa
na]_da` eo ,*,2( ,*-5 sepd -(,,, pkle_o( ]j` ,*.0 sepd /(,,, pkle_o*
Kran]hh naoqhpo* P]^ha 0*/ odkso pda kran]hh naoqhpo sepd klpei]h l]n]iapano $ajpepu j]ia ]o ]
mqanu pula( ^aop kran]hh `eop]j_a( naopne_pa` _knlqo( .,,)/,, pkle_o bkn HOE%* =o atla_pa`( ENiapd)
k`o ]_deara decdan na_]hh r]hqao pd]j hecdpsaecdp iapdk`o( ^qp ]p ] oecje|_]jp _kop ej lna_eoekj*
B)Ia]oqna r]hqao bkn HOE kqplanbkniROIsepd pb)e`b naoqhpo( lnk^]^hu ^a_]qoa epo ]^ehepu pk `a]h
sepd oujkjuio( ^qp ]na opehh b]n bnki pda lanbkni]j_a kb pda hecdpsaecdp iapdk`o*
>kpd pda pa_djemqao ]llhea` kj =үҡҟқҭ opehh k{an lkkn naoqhpo* >abkna ]llhuejc pda pa_djemqao
kj ]hh pda ouopaio sa lna)lnk_aooa` pda patp̟_kjranpejc ep pk hksan_]oa̟( pdqo _]oa oajoeperepu
_]jjkp ^a pda _]qoa* Dksaran( i]ju _kilkjajpo $oq_d ]o ata_qp]^hao kn _kj|cqn]pekj oappejco%
. kj ] `q]h mq]`)_kna Ejpah Takj oanran sepd 0.C> kb N=I
/ dppl6++pa`h]^*iep*a`q+ `n+OR@HE>?+
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0*1 Hecdpsaecdp ro Da]rusaecdp
P]^ha 0*/6 ROI ]j` HOE naoqhpo( klpei]h l]n]iapano
System Vector Space Model, tf-idf Latent Semantic Indexing
Precision Recall F-Measure Precision Recall F-Measure
ArgoUML 0.25 0.34 0.29 0.60 0.48 0.53
Freenet 0.15 0.25 0.19 0.62 0.43 0.51
JMeter 0.21 0.34 0.26 0.52 0.40 0.45
Away3D 0.35 0.31 0.33 0.35 0.33 0.34
Habari 0.34 0.39 0.36 0.36 0.41 0.38
Augeas 0.10 0.20 0.14 0.10 0.28 0.14
d]ra j]iao e`ajpe_]h pk okqn_a _k`a ajpepeao $bqj_pekjo ]j` opnq_pqnao%7 pdau _]j ^a `eopejcqeoda`
kjhu ^u qj`anop]j`ejc pda _kjpatp ej sde_d pdau ]na iajpekja`*
0*1 Hecdpsaecdp ro Da]rusaecdp
Ceraj pda naoqhpo ]_deara` ^u hecdpsaecdp pa_djemqao ej pda |nop l]np kb pdeo opq`u $oaa Oa_)
pekj 0*/%( sa ]na ejpanaopa` pk oaa dks pdau _kil]na pk pda EN iapdk`o lnarekqohu paopa` ]j`
dks pdau lanbkni sepd `e{anajp KOO ouopaio ]j` lnkcn]iiejc h]jcq]cao*
0*1*- Naoqhpo kb Hecdpsaecdp Iapdk`o
Pk _kil]na kqn hecdpsaecdp pa_djemqao $oaa Oa_pekj 0*/% pk pda op]pa kb pda ]np( sa ]llhu pdai pk
pda o]ia ^aj_di]ng $e*a*( >.% pd]p sa qoa` pk ar]hq]pa pda h]ppan* P]^ha 0*0 nalknpo pda naoqhpo*
Sa kjhu bk_qoa` kj pda pa_djemqao pd]p lanbknia` ^appan ej pda |nop atlaneiajp*
P]^ha 0*06 Naoqhpo bkn ^aop lanbkniejc hecdpsaecdp ]llnk]_dao
System Artifact Name, case sensitive Mixed, with regular expression Mixed, with new regular expression
Precision Recall F-Measure Precision Recall F-Measure Precision Recall F-Measure
ArgoUML 0.27 0.68 0.38 0.64 0.61 0.63 0.35 0.68 0.46
Freenet 0.17 0.70 0.27 0.59 0.59 0.59 0.27 0.69 0.39
JMeter 0.15 0.73 0.25 0.59 0.65 0.62 0.30 0.72 0.42
Away3D 0.32 0.74 0.44 0.40 0.54 0.46 0.41 0.72 0.52
Habari 0.40 0.41 0.41 0.83 0.09 0.17 0.49 0.38 0.43
Augeas 0.09 0.72 0.15 0.14 0.02 0.04 0.15 0.64 0.24
=npeb]_p J]ia( _]oa oajoepera* Pda naoqhpo ]_deara` bkn ]hh pda k^fa_p)kneajpa` ouopaio ]na oei)
eh]n( ]o odksj ej _khqijo .̞0 kb P]^ha 0*0* Sa k^p]eja` ] hksan lna_eoekj sepd BҬҟҟҨҟҮ ]j`
FIҟҮҟҬ( ^a_]qoa pdau d]ra ] decdan jqi^an kb _h]oo j]iao pd]p ]na `e_pekj]nu skn`o $a*c*( Jk`a
kn ?heajp bkn BҬҟҟҨҟҮ( ?qp kn ?klu bkn FIҟҮҟҬ%* Sa atla_pa` hks lanbkni]j_ao bkn =үҡҟқҭ6 oej_a ep
eo sneppaj ej ?( j]iao ]na hksan_]oa ^kpd bkn bqj_pekjo ]j` opnq_pqnao( pdqo pda lanbkni]j_ao
]na _kjoeopajp sepd pdkoa ]_deara` bkn pda kpdan ouopaio sdaj jkp qoejc _]oa oajoeperepu*
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?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
Ieta`( sepd nacqh]n atlnaooekj* ?khqijo 1̞3 kb P]^ha 0*0 odkso pd]p pda naoqhpo sa lnarekqohu
k^p]eja` kj ] oejcha FқҰқ ouopai ]na opehh r]he` ej kpdan qjnah]pa` F]r] ouopaio6 ^kpd BҬҟҟҨҟҮ ]j`
FIҟҮҟҬ na]_d ] lna_eoekj kb ,*15 ]j` ] na_]hh sde_d eo pda o]ia kn decdan*
Pda ]hcknepdi lanbknio sahh sepd =ұқҳҔ@( na]_dejc ] B)Ia]oqna r]hqa kb ,*02* Dksaran( _d]n)
]_paneope_o kb pdeo ouopaii]ga pda naoqhpo bkn pda lna_eoekj hksan pd]p ej ep eo bkn pda FқҰқ ouopaio6
-* `qa pk epo n]le` arkhqpekj i]ju _h]ooao ]na kbpaj ikra` ^apsaaj l]_g]cao* Kqn ]hcknepdi
qoao pda l]_g]ca ejbkni]pekj kjhu bkn jkj)_kilkqj`a` skn`o* Ej pda kpdan _]oao( ]hh pda lko)
oe^ha _h]ooao sepd pda o]ia j]ia( ^qp ej `e{anajp l]_g]cao( ]na napqnja` ^u pda ]hcknepdi7 .* ej
=ҝҮңҩҨOҝҬңҪҮ( pda lnkcn]iiejc h]jcq]ca ejsde_d=ұқҳҔ@ eosneppaj( ep eo haoo _kiikj pkiaj)
pekj ] _h]oo qoejc epo l]_g]ca*
Kqn ]hcknepdi ]llhea` kj =үҡҟқҭ k{ano lkkn lanbkni]j_ao( ^a_]qoa pda ? h]jcq]ca `kao jkp
bkhhks pda _]iah _]oejc _kjrajpekj ]j` `kao jkp d]ra l]_g]cao* Pda naoqhpo kj DқҜқҬң ]na ]hok
hks( pdeo eo `qa pk psk ejpnejoe_ _d]n]_paneope_o kb pda ouopai6 -* Pdai]fknepu kb _h]oo j]iao ]na jkp
_kilkqj`a` skn`o( ok pda ]hcknepdi osep_dao ]hs]uo pk pda opne_p i]p_dejc $sde_d hksano pda
na_]hh%7 .* J]iaol]_ao $e*a*( l]_g]cao% sdana ejpnk`q_a` ej LDL 1*/( ]j` DқҜқҬң `arahklano `k
jkp qoa pdai ej pda _kjoe`ana` naha]oao( i]gejc pda |nop l]np kb pda nacqh]n atlnaooekj qoahaoo*
Ieta`( sepd jas nacqh]n atlnaooekj* Sa na]_d ^appan naoqhpo bkn jkj)FқҰқ ouopaio qoejc pda
bkhhksejc nacqh]n atlnaooekj6
 
	
 OSMC¯Y<R	
 %M«I«© MALE
 OSMC¯Y<R	
 
	
Pda ejpqepekj ^adej` ep eo pd]p ]j ajpepu j]ia eo sneppaj ]o ] oejchaskn` oal]n]pa` bnki kpdano ^u
ailpu ol]_a kn _kjja_pa` pk pdai pdnkqcd okqn_a _k`a pkgajo $e*a*( lqj_pq]pekj%* Bkn at]ilha(
hap qo _kjoe`an pda bkhhksejc patp6
 TAQ DA¯A0KAME
 #AR¯IMG IR MN¯ MECERRAQ­ IM 3LAKK4AK°
Becqna 0*-,6 At]ilha patp sepd _k`a ]npeb]_p iajpekja`*
Heja - odkso pda `a_h]n]pekj kb pda r]ne]^ha DA¯A ej =ұқҳҔ@* =hpdkqcd $A¯A eo kja kb pda ajpepeao
]r]eh]^ha( pdeo ]llnk]_d `kao jkp nalknp ] hejg( ^a_]qoa kb _]oa oajoeperepu* 0KAME dksaran eo _kn)
na_phui]p_da`* Sa6 _da_g _]oa oajoeperepu7 _kqjp pda _]lep]h happano $-%7 ]j` qoa pda ]^kra nacqh]n
atlnaooekj( sde_d nalknpo 0KAME ]o ]i]p_dejc ajpepu( oej_a ep eo oqnnkqj`a` kjhu ^u lqj_pq]pekj
]j` ol]_ao* Ej heja . pda j]ia kb pda ajpepu #AR¯ l]npe]hhu i]p_dao pda skn` #AR¯IMG* @qa pk
pda oejcha _]lep]h happan( pda nacqh]n atlnaooekj eo qoa`( ]j` ep nabqoao pda i]p_d ^a_]qoa kb pda
happan I ]bpan pda h]op happan ¯*
Pdeo oeilha r]ne]pekj ej kqn ]llnk]_d cerao decdan kqp_kiao bkn ]hh jkj)F]r] ouopaio( ]o odksj
ej _khqijo 4̞-, kb P]^ha 0*0* =үҡҟқҭ ej_na]oao ^kpd na_]hh ]j` lna_eoekj( sdeha =ұқҳҔ@ ]j`
DқҜқҬң d]ra ] decdan B)Ia]oqna `qa pk ej_na]oejc na_]hh*
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0*1 Hecdpsaecdp ro Da]rusaecdp
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Becqna 0*--6Kran]hh lna_eoekj( na_]hh( ]j` B)ia]oqna
Becqna 0*-- oqii]nevao pda ^aopo naoqhpo k^p]eja` ^u ]hh ]llnk]_dao* Pda _nkooao lhkppa` kj
pda cn]ld nalnaoajp lna_eoekj ]j` na_]hh kb a]_d ]llnk]_d( sdeha pda ]na]o kb pda ^q^^hao ]na
lnklknpekj]h pk pda B)Ia]oqna* >q^^ha ^kn`ano `e{anajpe]pa pda ]llnk]_dao6 Bqhh bkn pda hecdp)
saecdp ]llnk]_d( pde_g `]odao bkn ROI sepd pb)e`b( ]j` pdej `]odao bkn HOE* B)ia]oqna n]jcao
]na6 ,*.0̞,*2/ bkn nacqh]n atlnaooekjo $_dkkoejc pda nacqh]n atlnaooekj ]__kn`ejc pk pda h]jcq]ca
kb pda ouopai%7 ,*-0̞,*// bkn ROI sepd pb)e`b7 ]j` ,*-0̞,*1/ bkn HOE* =o ep odksj ej cn]ld( pda
hecdpsaecdpiapdk`o ^]oa` kj nacqh]n atlnaooekjo kqplanbkni ejbkni]pekj napnear]h ]llnk]_dao
_kjoeopajphu* Ej`aa`( ]qpdkno kb ai]eho kbpaj iajpekj okqn_a _k`a ajpepeao ^u j]ia( daj_a pda
^aja|p kb ]__kqjpejc bkn ej`ena_p nabanaj_ao $pda decdan na_]hh kb HOE ]j` ROI%( eo k{oap ^u pdaen
oajoe^ehepu pk jkeoa $iq_d hksan lna_eoekj%* Pda n]jgejc kb pda ]llnk]_dao eo op]^ha ^apsaaj `eb)
banajp lnkfa_po6 bkn at]ilha( eb sa _kjoe`an =үҡҟқҭ( sde_d d]o hks r]hqao bkn ]hh pda n]jgejco(
pda hecdpsaecdp ]llnk]_d eo opehh pda ^aop lanbknian( bkhhksa` ^u HOE( ]j` |j]hhu ^u ROI* Pdeo
kn`an eo lnaoanra` sdaj _kjoe`anejc ]hh pda ouopaio*
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?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
0*1*/ @eo_qooekj
Oaran]h ]``epekj]h ]ola_poiqop ^a p]gaj ejpk ]__kqjp ^abkna `n]sejc _kj_hqoekjo kj kqn naoqhpo*
Sa `eo_qoo a]_d ]llnk]_d ej`ere`q]hhu( ^abkna eooqejc kqn kran]hh na_kiiaj`]pekj*
Hecdpsaecdp ]llnk]_dao* Kqn hecdpsaecdp ]llnk]_dao ]na ikna h]jcq]ca)`alaj`ajp $sepd na)
ola_p pk kpdan pa_djemqao%6 Kqn |nop ieta` ]llnk]_d na]_da` amqer]hajp naoqhpo kj ]hh pda pdnaa
F]r] ouopaio( dksaran pda naoqhpo bkn kpdan ouopaio ]na nah]perahu ikna `eop]jp* Pdeo eo _]qoa` ^u
pda ̤opne_p l]np̥ kb pda hecdpsaecdp ]llnk]_d( e*a*( pda nacqh]n atlnaooekj( oej_a ep da]rehu naheao kj
_kiikj _kjrajpekjo ]j` ejpnejoe_ oujp]_pe_]h _d]n]_paneope_o kb pda lnkcn]iiejc h]jcq]ca* Pk
kran_kia pdeo eooqa( ep eo ja_aoo]nu pk `areoa ]llnklne]pa nacqh]n atlnaooekjo _]l]^ha kb p]gejc
ejpk ]__kqjp pda oujp]_pe_ ba]pqnao kb pda lnkcn]iiejc h]jcq]ca kb pda ouopai bkn sde_d hejgo
iqop ^a bkqj`* Sa odksa` dks( sepd ] oeilha _d]jca( ep eo lkooe^ha pk ]_deara ckk` naoqhpo ]hok
ej jkj)F]r] ouopaio* Dksaran( sdaj j]iejc _kjrajpekjo ]na jkp bkhhksa` ]j` ajpepeao ]na jkp
iajpekja` ^u j]ia( pdeo pa_djemqa k{ano lkkn naoqhpo( ]o odksj ^u pda kqp_kia kj pda =qca]o
ouopai( `arahkla` ej ?*
ROI* Pda ROI sepd pb)e`b ]llnk]_d `kao jkp na]_d decd r]hqao araj _kjoe`anejc pda ^aop kqp)
_kia bkn a]_d ouopai* Ep ]hok oq{ano kb oanekqo lanbkni]j_a eooqao sdaj qoa` ej ranu h]nca
_knlqoao( oej_a ep iqop opkna ]hh pda rk_]^qh]nu kb pda _knlqo ej pda pani)`k_qiajp i]pnet* Bkn
at]ilha( lanbkni]j_a oanekqohu `a_na]oa` sdaj sa qoa` ep kj pda ajpena ai]eh lklqh]pekj kb
FIapan $.,(110 ai]eho% ^kpd pk ^qeh` pda p`i ]j` pk _kilqpa `eop]j_ao ^apsaaj ra_pkno*
HOE* Pdaknape_]hhu( HOE odkqh` jkp oq{an bnki lanbkni]j_a eooqao sdaj qoa` ej h]nca _knlqoao
]o ep na`q_ao pda oeva kb pda i]pnet pk pda ]llnktei]pa kja( sde_d d]o ] hksan n]jg* Dksaran(
ej ln]_pe_a( _kilqpejc pda ]llnktei]pa i]pnet kb ] ranu h]nca _knlqo eo ranu atlajoera* Eb qoejc
pda o]ia jqi^an kb pkle_o qoa` ej ] oi]hh _knlqo( pda naoqhpo ]na jkp i]ejp]eja`* Sa ia]oqna`
dks( bkn okqn_a _k`a pk ai]eho hejgejc( ep eo ja_aoo]nu pk ej_na]oa pda jqi^an kb pkle_o sdaj
d]rejc ] h]ncan _knlqo pk eilnkra naoqhpo* Araj eiln]_pe_]h jqi^an kb pkle_o $_kilqpejc /(,,,
pkle_o pkkg ikna pd]j .0 dkqno% `e` jkp lnkre`a ckk` naoqhpo sdaj pda ajpena i]ehejc heop s]o
ej`ata`* Bkn pdeo na]okj( HOE oq{ano bnki pda o]ia o_]h]^ehepu lnk^haio ]o ROI* Pdeo eooqa s]o
]hok nalknpa` ej kpdan ]llhe_]pekjo kb HOE pk op]j`]n` EN _knlqoao W2-Y*
Daj_a( kqn |j]h na_kiiaj`]pekj eo pd]p pda EN ]llnk]_dao sa pnea` ]na pkk da]rusaecdp ]j`
opehh jkp ]__qn]pa ajkqcd pk ^a sknpd pda ejraopiajp* Ej ]``epekj( pdau `k jkp dahl pk okhra pda
lnk^hai pd]p _k`a ajpepeao ]na kbpaj nabanna` pk ej s]uo kpdan pd]j pdaen ]_pq]h j]iao* Pda ^aop
]llnk]_d pk hejg ai]eh ]j` okqn_a _k`a eo qoejc nacqh]n atlnaooekjo( sdeha ^aejc _]nabqh pd]p
pdaoa ]na p]ehkna` pk pda lnkcn]iiejc h]jcq]ca ej qoa*
0*1*0 Kj Pda Pdna]po pk R]he`epu
?kjopnq_p R]he`epu* Pdna]po pk _kjopnq_p r]he`epu ]na _kj_anja` sepd sdapdan sd]p kja ia])
oqnao eo sd]p kja ejpaj`o pk ia]oqna* Ej kqn _]oa( pdana _kqh` ^a oaran]h na]okjo sdu pda hejgo
aop]^heoda` ^apsaaj pda ai]eho ]j` pda okqn_a _k`a ]o l]np kb pda ^aj_di]ng ]na ej_knna_p* Sa
nahu kj dqi]j fq`ciajp pk ]jjkp]pa pda ai]eho( sde_d eo ] lkpajpe]hhu annkn)lnkja lnk_aoo* Pk
]hhare]pa pdeo eooqa( 1,! kb pda ai]eho sa ejola_pa` sana ]jjkp]pa` ^u psk `e{anajp fq`cao*
Sdaj ia]oqnejc pda ]cnaaiajp ^apsaaj pdai( sa bkqj` ]j kranh]l kb 5.!( sdana pda 4! kb
`eo]cnaaiajp s]o `qa pk kja fq`ca ieooejc kja hejg ej okia ai]eho* Sa _knna_pa` pdaoa annkno
ej pda oap kb ai]eh pd]p s]o ejola_pa` pse_a* Sa atla_p pda o]ia hks lnklknpekj kb ieooejc hejgo
ej pda kpdan d]hb kb pda o]ilha( sde_d i]u ]{a_p pda ]__qn]_u kb pda naoqhpo*
2,
0*2 Nah]pa` skng
=jkpdan eooqa eo pda `ki]ej gjksha`ca kb pda fq`cao* >aejc qjb]iehe]n sepd pda nareasa` ouo)
paio( pdau i]u ieoo okia eilhe_ep nabanaj_ao $a*c*( ]^^nare]pekjo% pk ajpepeao pd]p ] oa]okja`
`arahklan kb pda ouopai iecdp qj`anop]j`* = mq]hep]pera ar]hq]pekj kb kqn ^aj_di]ng pd]p ej)
rkhrao ouopai `arahklano _kqh` ia]oqna pda a{a_p kb pdeo pdna]p*
Op]peope_]h ?kj_hqoekj* Pdna]po pk op]peope_]h _kj_hqoekj ]na _kj_anja` sepd sdapdan sa d]ra
ajkqcd `]p] pk oqllknp kqn _h]eio sepd ] na]okj]^ha _kj|`aj_a* Sa pkkg o]ilhao kb ai]eh
lklqh]pekjo pd]p sana nalnaoajp]pera sepd ] 51! _kj|`aj_a ]j` ] 1! annkn harah( sde_d ]na
op]j`]n` r]hqao* Kj pda jqi^an kb hejgo( kqn _knlqo d]o .(305 i]eh)pk)_k`a hejgo( ]^kqp .,
peiao ]o i]ju ]o ej =jpkjekh̢o opq`u W/Y*
Atpanj]h R]he`epu* Pdna]po pk atpanj]h r]he`epu ]na _kj_anja` sepd pda cajan]hev]^ehepu kb pda
naoqhpo* Kqn |nop atlaneiajp d]o ]j eilknp]jp heiep]pekj _]qoa` ^u pda b]_p pd]p ep s]o lanbknia`
_kjoe`anejc kjhu kja ouopai6 =ҬҡҩQIH* Pda opuha kb pda `eo_qooekjo ej `e{anajp i]ehejc heopo
_]j r]nu( lkpajpe]hhu _d]jcejc pda naoqhpo ]_deara`* Dksaran( ej kqn ]llnk]_dao sa `e` jkp nahu
kj pda ola_e|_ `e]ha_p kb pda=ҬҡҩQIH`arahklano pk ]rke` na`q_ejc pda cajan]hepu kb kqn naoqhpo
$a*c*( sa `e` jkp i]p_d ̤JOQIH̥ `ena_phu pk pda _h]oo .35-,-NDEK&ACADE%* Kj pda _kjpn]nu( sa
atlhkepa` j]iejc _kjrajpekjo pd]p ]na _kiikj ej ]hh pda FқҰқ ouopaio*
Ej pda oa_kj` atlaneiajp( sa qoa` ] ^aj_di]ng $>.% pd]p ej_hq`ao `e{anajp lnkcn]iiejc h]j)
cq]cao ]j` j]iejc _kjrajpekjo ]j` sa _kil]na` kqn ^aop iapdk`o pk pda op]pa kb pda ]np ej
pn]_a]^ehepu* Pk ]hhare]pa pda cajan]hev]^ehepu eooqao kb pda |nop atlaneiajp( sa ]hok _dkoa 2 ouo)
paio sepd qjnah]pa` _d]n]_paneope_o* Pda ouopaio ]na `arahkla` bnki oal]n]pa _kiiqjepeao ]j`
]na eilhaiajpa` ej 0 `e{anajp lnkcn]iiejc h]jcq]cao ej psk l]n]`ecio( k^fa_p)kneajpa` ]j`
lnk_a`qn]h* Pda oevao kb pda ouopaio( ]j` kb pdaen i]ehejc heopo ^kpd r]nea` ^u kja kn`an kb i]c)
jepq`a* Ej cajan]h( sa bkqj` pd]p eb ]llnk]_d = lanbknio ^appan pd]j ]llnk]_d > kj ] ouopai(
ep paj`o pk lanbkni oeieh]nhu kj ]hh pda ouopaio* Pdana eo kja _]ra]p6 Hecdpsaecdp ]llnk]_dao
^]oa` kj nacqh]n atlnaooekjo ]na h]jcq]ca)ola_e|_*
Pdana ]na dksaran okia ]ola_po ej sde_d kqn oaha_pekj eo jkp nalnaoajp]pera6 Sa kjhu _kjoe`an
klaj)okqn_a ouopaio* Qo]ca l]ppanjo i]u r]nu ej kpdan h]jcq]cao $a*c*( o_nelpejc h]jcq]cao%
]j` ej pda ej`qopnu* Ej l]npe_qh]n( i]ehejc heopo kbpaj k__qlu ] _ajpn]h nkha ej pda `arahkliajp
kb klaj)okqn_a ouopaio( sde_d i]u jkp ^a pda _]oa ej ouopaio `arahkla` ej ] ikna _ajpn]heva`
]j` _kj|`ajpe]h b]odekj* Bej]hhu( sa d]ra jkp ]j]huva` pnqhu h]nca)o_]ha ouopaio $kqn h]ncaop
ouopaid]o ]nkqj` .(,,, _h]ooao%6 sa _]jjkp _kj|ni pd]p kqn naoqhpo ]na oeieh]n ej pdaoa _]oao* Ej
l]npe_qh]n( sa atla_p pdaROI]j`HOE ]llnk]_dao pk ^a_kiaikna naokqn_a)ejpajoera ]o ouopaio
]j` ai]eh oapo cnks ej oeva*
0*2 Nah]pa` skng
=__kn`ejc pk Vd]k ap ]h* W.,5Y( pda ]llnk]_dao `a]hejc sepd pda lnk^hai kb pn]_a]^ehepu ^apsaaj
okqn_a _k`a ]j` qjopnq_pqna` `]p] _]j ^a _h]ooe|a` ej pdnaa _]packneao6 $-% ]npeb]_p pn]_a]^ehepu
oqllknp pkkho( $.% pn]_a]^ehepu re] ejpania`e]pa ]^opn]_pekj( ]j` $/% pn]_a]^ehepu re] EN*
=npeb]_p Pn]_a]^ehepu Oqllknp Pkkho
?=OA $?kilqpan)=e`a` Okbps]na Ajcejaanejc% pkkho dahl `arahklano pki]jq]hhui]ejp]ej hejgo
^apsaaj okqn_a _k`a ]j` kpdan ]npeb]_po( lnkre`ejc oqllknp bkn na_kn`ejc( `eolh]uejc ]j` _da_g)
2-
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
ejc hejgo* PKKN $Pn]_a]^ehepu kb K^fa_p)Kneajpa` Namqenaiajpo% W-12Y eo ] reoq]h pkkh ejpaj`a`
pk ^a qoa` `qnejc `arahkliajp6 = lnkcn]iian _]j `a|ja ]ju ]npeb]_p $a*c*( `aoecj _d]npo( ouo)
paii]jq]ho( ejpanreas pn]jo_nelpo% ]o ]j k^fa_p kb ] _anp]ej _h]oo ]j` aop]^heod nah]pekjo pk kpdan
]npeb]_po* K^fa_po ]j` pdaen nah]pekjodelo _]j ^a ejola_pa` cn]lde_]hhu* Bkn ejop]j_a( ]hh k^fa_po
kb ] ceraj _h]oo( kn ]hh k^fa_po l]npe_el]pejc ej ] ceraj nah]pekj( _]j ^a odksj ]p pda o]ia peia*
Pda pkkh _]j ]hok nah]pa ej`ena_phu hejga` k^fa_po( ]o pda hejgo ]na pn]joepera*
Pda NAI=L W-15Y ]j` cE>EO W03Y pkkho ]na ^]oa` kj E>EO $Eooqa >]oa` Ejbkni]pekj Ouopai% W.,1Y(
]iapdk` pd]p lnkre`ao ]ik`ah bkn nalnaoajpejc ̤]ncqiajp]pekj̥ lnk_aooao( ]j` daj_a gaalejc
pda n]pekj]ha bkn pda `a_eoekjo* =`]io eo ] oaie)]qpki]pa` pn]_a]^ehepu hejg na_kranu pkkh ^]oa`
kj HOE ]j` eo eilhaiajpa` ]o ] lhqc)ej bkn A_heloa W15Y*
Pda Kldahe] Pn]_a]^ehepu H]uan W-4,Y eo ] pkkh pd]p p]gao ejpk ]__kqjp ]hh pda ]npeb]_po kb pda `a)
rahkliajp heba_u_ha( dahlejc `arahklano pk _na]pa ] j]rec]^ha cn]ld kb pdaen nah]pekjodelo( pk
i]ejp]ej pda pn]_a]^ehepu ^apsaaj ]npeb]_po _kjoeopajphu*
=npeb]_p Pn]_a]^ehepu re] Ejpania`e]pa =^opn]_pekj
Pdaoa iapdk`o nahu kj ]j ejpania`e]pa ]^opn]_pekj( bkn ^kpd okqn_a _k`a ]j` `k_qiajpo( ]o ]
^]oeo bkn pdai]p_dejc* Sdeha sa opnera bkn ejraopec]pejciapdk`o pk ]qpki]pe_]hhui]ejp]ej hejgo(
pdaoa iapdk`o namqena qoan ejpan]_pekj* Bkn pdeo na]okj sa `k jkp _kran pdai ej `ap]eh*
Beqpai ]j`=jpkjekh W3,Y ]j`=jpkjekh ap ]h* W0Y lnklkoa` ]j =^opn]_p K^fa_p H]jcq]ca $=KH% pk
]ooeop pda pn]_a]^ehepu ^apsaaj _k`a ]j` `aoecj ]npeb]_po* Iqnldu ap ]h* W-/5Y ejpnk`q_a` na}atekj
ik`aho bkn pda o]ia lqnlkoao( sdeha Oa|g] ap ]h* W-33Y lnklkoao ] ik`ah ^]oa` kj ^kpd op]pe_
]j` `uj]ie_ ejbkni]pekj*
=npeb]_p Pn]_a]^ehepu re] Ejbkni]pekj Napnear]h
Lnk^]^eheope_ ]j` Ra_pkn Ol]_a Ik`ah $ROI%* =jpkjekh ap ]h* atlaneiajpa` sepd psk Ejbkni])
pekj Napnear]h $EN% ik`aho pk napneara pda hejg ^apsaaj okqn_a _k`a ]j` `k_qiajp]pekj W/Y6 ]
Lnk^]^eheope_ EN Ik`ah ]j` ] Ra_pkn Ol]_a EN Ik`ah* Pda bknian _kilqpao ] n]jgejc o_kna ^]oa`
kj pda lnk^]^ehepu pd]p ] `k_qiajp eo nah]pa` pk ] ola_e|_ okqn_a _k`a _kilkjajp( sdeha pda h]p)
pan _]h_qh]pao pda `eop]j_a ^apsaaj pda rk_]^qh]nu kb ]hh pda `k_qiajpo ]j` ] _k`a _kilkjajp*
Pdau ]j]huva` psk okbps]na ouopaio6 HA@= $He^n]nu kb A{e_eajp @]p] Pulao ]j` =hcknepdio%(
] ?'' he^n]nu kb .,4 _h]ooao pk hejg pk 44 i]jq]h l]cao( ]j` ] opq`ajp lnkfa_p kb 51 _h]ooao pk hejg
pk bqj_pekj]h namqenaiajpo sneppaj ^abknad]j`*
=jpkjekh ap ]h* qoa` pda `k_qiajp _khha_pekj ]o pda _knlqo ejsde_d pk |j` pdaieooejc hejgo( ]j`
okqn_a _k`a |hao ]o pda mqaneao* A]_d `k_qiajp s]o lna)lnk_aooa`6 Pda ]qpdkno _kjranpa` _d]n)
]_pano pk hksan_]oa( naikra` opkl)skn`o $a*c*( ]npe_hao( lqj_pq]pekj( jqi^ano( _kiikj skn`o%(
]j` lanbknia` opaiiejc $a*c*( _kjranpejc lhqn]ho ejpk oejcqh]no( pn]jobkniejc ran^o ejpk pdaen
ej|jepera bkni%* Pdau ]hok atpn]_pa` pda heop kb e`ajpe|ano bnki pda okqn_a _k`a( naikra` pda h]j)
cq]ca gauskn`o( ]j` olhep _kilkqj`a`skn`o $a*c*( ?h]ooJ]ia ejpk _h]oo j]ia%* ?k`a _kiiajpo
sana `eonac]n`a`* >kpd _]oa opq`eao nara]ha` ] ^appan kran]hh lanbkni]j_a kb ROI*
H]pajp Oai]jpe_ Ej`atejc $HOE%* I]n_qo ]j` I]hape_ lnklkoa` ] okhqpekj ^]oa` kj HOE W-.2Y*
HOE eo ^]oa` kj ROI ]j` _kjoe`ano pd]p skn`o ]hs]uo ]lla]n ej ] _kjpatp( sde_d lnkre`ao ] oap
kb iqpq]h _kjopn]ejpo pk `apanieja ia]jejc oeieh]nepu* Pda ]qpdkno ar]hq]pa` pdaen ]llnk]_d
a{a_perajaoo kj pda ouopaio _kjoe`ana` ^u =jpkjekh ap ]h* W/Y*
2.
0*3 Oqii]nu
I]n_qo ]j` I]hape_ _kjoe`ana` okqn_a _k`a |hao ]o pda _knlqo ej sde_d pk |j` pda hejg( ]j`
`k_qiajpo ]o pda mqaneao* Pda lna)lnk_aooejc _kjoeopa` ej6 jkj)patpq]h pkgajo naikr]h( _d]n)
]_pano hksan_]oejc( ]j` _kilkqj`a` skn`o olheppejc $sdeha ]hok gaalejc pda knecej]h bkni( e*a*(
?h]ooJ]ia ^a_kiao _h]ooj]ia( _h]oo( j]ia%* Pdau ej_hq`a` _k`a _kiiajpo* Bej]hhu( ]o HOE `kao
jkp qoa ] lna`a|ja` rk_]^qh]nu kn ] lna`a|ja` cn]ii]n( pda ]qpdkno `aaia` jkp ja_aoo]nu
pk lanbkni pda opaiiejc lnk_aoo( e*a*( pdana s]o jk iknldkhkce_]h ]j]huoeo* Pda naoqhpo sana
ohecdphu eilnkra` sepd naola_p pk pda ]llnk]_d ^u =jpkjekh ap ]h*( aola_e]hhu bkn pda HA@= ouo)
pai6 Pdana sana ikna `k_qiajpo ej pda _knlqo ]j` pda o]ia ajpepu e`ajpe|ano sana qoa` ej
^kpd pda okqn_a _k`a ]j` pda `k_qiajpo*
D]uao ap ]h* qoa` pda pdnaa EN ]hcknepdio lnklkoa` ^u =jpkjekh ap ]h* ]j` I]n_qo ap ]h* $Ra_pkn
Ol]_a Ik`ah( Ra_pkn Ol]_a Ik`ah sepd ] oeilha pdao]qnqo( ]j` HOE% pk pn]_a namqenaiajpo)pk)
namqenaiajpo ]j` ]ccnac]pa _]j`e`]pa hejgo pk ^a ar]hq]pa` ^u okbps]na ]j]huopo* Pdau r]he)
`]pa` pda ]hcknepdio kj psk ouopaio kb oeieh]n oeva pk pda kjao qoa` ^u =jpkjekh ap ]h* $kja kb
_en_] ., gHK? kb ? ]j` 011 `k_qiajpo( ]j` pda kpdan sepd 14 `k_qiajpo%*
Hkni]jo ap ]h* qoa` HOE pk |j` pn]_a]^ehepu nah]pekjo ^apsaaj namqenaiajpo( `aoecj `k_qiajpo(
]j` paop _]oao W-.,Y* Pdau ar]hq]pa` pda a{a_perajaoo kb HOE ej panio kb lna_eoekj ]j` na_]hh kj
psk _kil]_p _]oa opq`eao*
?daj ]j` Cnqj`u ej_knlkn]pa` nacqh]n atlnaooekjo( gau ldn]oao W.,.Y( ]j` ] ik`e|a` ranoekj
kb pda G)ia]j _hqopanejc ]hcknepdi W-..Y sepd ROI pk atpn]_p hejgo ^apsaaj `k_qiajpo ]j`
_h]oo ajpepeao W01Y* Pdau odks pd]p pda pdnaa pa_djemqao oecje|_]jphu eilnkra̟]hpdkqcd ^u ]
hks i]cjepq`a̟pda kj odknp_kiejco kb ROI ^u p]gejc ]`r]jp]ca kb pda naola_pera opnajcpdo
kb a]_d kb pda pdnaa oqllknpejc pa_djemqao*
H]pajp @ene_dhap =hhk_]pekj $H@=% ]j` Fajoaj̞Od]jjkj `erancaj_aKpdan pd]j pda ]bknaiaj)
pekja` pa_djemqa( ]hok Fajoaj)Od]jjkj `erancaj_a W1-Y ]j` H]pajp @ene_dhap =hhk_]pekj $H@=%
W/5Y sana qoa` bkn pn]_a]^ehepu hejg na_kranu* Ola_e|_]hhu( =oqj_ekj ap ]h* lnklkoa ]j ]llnk]_d
^]oa` kj H@= pk ]e` qoano ej ]j]huvejc pda oai]jpe_ j]pqna kb ]npeb]_po ]j` pda okbps]na ]n)
_depa_pqna W3Y* =^]`e ap ]h* nalknpa` ckk` naoqhpo ej qoejc pda Fajoaj)Od]jjkj ik`ah bkn pda
pn]_a]^ehepu `eo_kranu p]og W-Y*
J]pqn]h H]jcq]ca Lnk_aooejc $JHL%* >]uo]h ap ]h* lqp `eo_qooekj ]n_derao $e*a*( pda ai]eho ej
i]ehejc heopo% ]j` okqn_a _k`a W./Y ej _knnah]pekj* Pdau hkkga` bkn ] _knnah]pekj ^apsaaj `eo_qo)
oekjo ]j` okbps]na naha]oao* Benop( pdau na_krana` ejbkni]pekj ]^kqp pda ouopai ]llhuejc `]p]
iejejc pa_djemqao kj epo naha]oa deopknu ]j` `eo_qooekj ]n_derao* Pdaj( pdau qoa` JHLiapdk`o
pk oa]n_d bkn ] _knnah]pekj* Pdau lnaoajpa` psk _]oa opq`eao6 = reoq]hev]pekj pkkh $] FқҰқ ouopai
sepd -00 |hao ]j` ]j ]n_dera kb 051 ai]eho% ]j` =l]_da =jp $] FқҰқ ouopai sepd 223 FқҰқ |hao
]j` ]j ]n_dera kb 23(/33 ai]eho%* >]uo]h ap ]h* `e` jkp i]jq]hhu ejola_p pda opq`ea` ouopaio pk
ranebu pda mq]hepu kb pdaen naoqhpo*
0*3 Oqii]nu
Ai]eh ]n_derao aj_hkoa oecje|_]jp ejbkni]pekj kj pda okbps]na ouopai pdau `eo_qoo* Sa `a]hp
sepd pda lnk^hai kb na_kranejc pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` okqn_a _k`a* Sa ar]hq]pa`
`e{anajp ]qpki]pa` ]llnk]_dao pk napneara pdaoa hejgo6 Hecdpsaecdp iapdk`o ^]oa` kj _]lpqn)
ejc lnkcn]iiejc h]jcq]cao ahaiajpo sepd nacqh]n atlnaooekjo( ]j` psk Ejbkni]pekj Napnear]h
]llnk]_dao* Sa paopa` ]hh ]llnk]_dao ]c]ejop pda ^aj_di]ng sa _na]pa` ]j` ia]oqna` pdaen
a{a_perajaoo ej panio kb lna_eoekj( na_]hh ]j` B)ia]oqna* Pda naoqhpo sa k^p]eja` odks dks(
2/
?d]lpan 0 Na_kranejc Pn]_a]^ehepu Hejgo >apsaaj Ai]eho ]j` Okqn_a ?k`a =npeb]_po
bkn pdeo p]og( ̤haoo eo iknḁ6 Pda hecdpsaecdp iapdk`o _kjoeopajphu ]j` oecje|_]jphu kqplanbkni
pda EN ]llnk]_dao ej ]hh oet ouopaio* Pda na]okj eo pd]p ej ai]eho ajpepeao ]na kbpaj nabanna` pk ^u
j]ia( jkp oujkjuio( ]j` okqn_a _k`a eo n]na*
Na}a_pekj* Sa_h]eia` pd]p na_kranejc pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` _k`a ]npeb]_poskqh`
^nejc oaran]h ^aja|po pk qj`anop]j` ]j` oqllknp okbps]na `arahkliajp* Dksaran( pda hejgo ]na
kjhu pda |nop( pdkqcd ja_aoo]nu( opal pks]n` lnkrejc kqn pdaoeo* Ej pda bkhhksejc _d]lpano kb pdeo
l]np( sa lnkra pda qoabqhjaoo kb pda hejga` ai]eh `]p] ^u lanbkniejc psk _]oa opq`eao6 $-% Sa
_na]pa ] jas mq]jpep]pera iapne_ bkn _k`a ajpepeao( sde_d p]gao ejpk ]__kqjp ai]eh `eo_qooekjo ]o
] jas okqn_a kb ejbkni]pekj( $.% ]j` sa eilhaiajp ] na_kiiaj`an ouopai pk ejpacn]pa ai]eho
ej pda `arahkliajp ajrenkjiajp ]j` qoa ep pk oqllknp lnkcn]i _kilnadajoekj*
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?d]lpan 1
Eilnkrejc @aba_p Lna`e_pekj =llnk]_dao Sepd
Ai]eh @]p]
Ej pda lnarekqo _d]lpan( sa lnaoajpa` ^kpd hecdpsaecdp ]j` okldeope_]pa` pa_djemqao bkn na_kj)
ja_pejc `arahkliajp ai]eho pk pda _k`a ajpepeao pdau `eo_qoo* Ej pdeo _d]lpan sa odks pd]p( ^u
d]rejc pdeo jkrah ejbkni]pekj ]r]eh]^ha( sa _]j qoa ep pk _kj`q_p `aba_p lna`e_pekj ]j]huoeo*
1*- Kranreas
Gjksejc pda hk_]pekj kb bqpqna `aba_po ]hhkso lnkfa_p i]j]cano pk klpeieva pda naokqn_ao ]r]eh)
]^ha bkn pda i]ejpaj]j_a kb ] okbps]na lnkfa_p ^u bk_qoejc kj pda lnk^hai]pe_ _kilkjajpo*
Dksaran( lanbkniejc `aba_p lna`e_pekj sepd ajkqcd lna_eoekj pk lnk`q_a qoabqh naoqhpo eo ]
_d]hhajcejc lnk^hai* Naoa]n_dano d]ra lnklkoa` ] jqi^an kb ]llnk]_dao pk lna`e_p okbps]na
`aba_po( atlhkepejc r]nekqo okqn_ao kb ejbkni]pekj( oq_d ]o okqn_a _k`a iapne_o W.-7 -037 -4/7
447 -0.Y( _k`a _dqnj W-0-Y( lnk_aoo iapne_o atpn]_pa` bnki ranoekjejc ouopai nalkoepkneao W-/37
.3Y( ]j` l]op `aba_po W-1.7 .-.Y* = okqn_a kb ejbkni]pekj bkn `aba_p lna`e_pekj pd]p d]o ^aaj jkp
atlhkepa` ok b]n ]na `arahkliajp i]ehejc heopo*
Sduskqh` kjas]jp pk qoa ai]eho bkn `aba_p lna`e_pekj; Pda okqn_a _k`a kb okbps]na ouopaio eo
kjhu sneppaj ^u `arahklano( sdk iqop bkhhks ] nece` ]j` panoa oujp]t pk `a|ja ]^opn]_pekjo pdau
s]jp pk ej_hq`a* Kj pda _kjpn]nu( i]ehejc heopo( araj pdkoa ola_e|_]hhu `arkpa` pk `arahkliajp(
]n_dera ai]ehosneppaj ^u ^kpd lnkcn]iiano ]j`qoano* Bkn pdeo na]okj( pda ajpepeao `eo_qooa` ]na
jkp kjhu pda ikop nahar]jp bnki ] `arahkliajp lkejp kb reas( ^qp ]hok pda ikop atlhkepa` `qnejc
pda qoa kb ] okbps]na ouopai* Iknakran( ai]eho ]na sneppaj qoejc j]pqn]h h]jcq]ca( pdqo pda
snepan _]j cajan]heva okia _kj_alpo ]j` bk_qo kj kpdano* Bkn pdeo na]okj( sa atla_p ejbkni]pekj
sa atpn]_p bnkii]ehejc heopo pk ^a ej`alaj`ajp bnki pdkoa lnkre`a` ^u pda okqn_a _k`a ]j]huoeo*
Pdqo( pdau _]j ^a r]hq]^ha ejbkni]pekj bkn `aba_p lna`e_pekj*
Sa lnaoajp ̤lklqh]nepu̥ iapne_o pd]p atlnaoo pda eilknp]j_a kb a]_d okqn_a _k`a ajpepu ej `eo)
_qooekjo p]gejc lh]_a ej `arahkliajp i]ehejc heopo* Kqn dulkpdaoeo eo pd]p oq_d iapne_o ]na ]j
ej`e_]pkn kb lkooe^ha }]so ej okbps]na _kilkjajpo( pdqo ^aejc _knnah]pa` sepd pda jqi^an kb
`aba_po* Sa ]ei ]p ]josanejc pda bkhhksejc naoa]n_d mqaopekjo6
M- ̞ @kao pda lklqh]nepu kb okbps]na _kilkjajpo ej `eo_qooekjo _knnah]pa sepd okbps]na `aba_po;
M. ̞ Eo ] nacnaooekj ik`ah ^]oa` kj pda lklqh]nepu iapne_o ] ckk` lna`e_pkn bkn okbps]na `aba_po;
M/ ̞ @kao pda ]``epekj kb lklqh]nepu iapne_o eilnkra pda lna`e_pekj lanbkni]j_a kb ateopejc `aba_p
lna`e_pekj pa_djemqao;
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?d]lpan 1 Eilnkrejc @aba_p Lna`e_pekj =llnk]_dao Sepd Ai]eh @]p]
Sa lnkre`a pda ]josano pk pdaoa mqaopekjo ^u r]he`]pejc kqn ]llnk]_d kj bkqn `e{anajp klaj
okqn_a okbps]na ouopaio*
?kjpne^qpekjo kb pda _d]lpan* Ej pdeo _d]lpan( sa lnaoajp pda bkhhksejc _kjpne^qpekjo6
̩ Sa atpaj` IңҦҟҬ $oaa Oa_pekj /*.% pk ik`ah ^qc ejbkni]pekj* Sa atpaj` kqn iap])ik`ah pk
oqllknp jkrah iapne_o cajan]pa` ^u kqn hecdpsaecdp ai]eh)pk)_k`a hejgejc ]llnk]_d*
̩ Sa `areoa ] jkrah `aba_p lna`e_pekj pa_djemqa ^]oa` kj ai]eh `]p]* Sa ar]hq]pa pda lanbkni]j_a
kb kqn ik`ah kj bkqn KOO ouopaio* Sa ejpacn]pa kqn jkrah ejbkni]pekj pk ateopejc ik`aho
bkn `aba_p lna`e_pekj ]j` odks pd]p pda naoqhpo ]na eilnkra`*
Opnq_pqna kb pda _d]lpan* Ej Oa_pekj 1*. sa atlkoa pda iapdk`khkcu qoa` pk _kj`q_p kqn atlan)
eiajp6 dks sa _khha_pa`( lnk_aooa`( ]j` ]j]huva` pda `]p] ej kn`an pk _kjopnq_p ]j` paop lkl)
qh]nepu iapne_o ]j` kpdan iapne_o sa ej_hq`a ej kqn _]oa opq`u* Ej Oa_pekj 1*/ sa `ao_ne^a pda
`]p]oap kb kqn _]oa opq`u( pda ar]hq]pekj ]j` pda naoqhpo ]_deara`* Sa `eo_qoo kqn |j`ejco ej
Oa_pekj 1*0* Ej Oa_pekj 1*1 sa heop pda lkooe^ha pdna]po pk pda r]he`epu kb kqn atlaneiajp ]j` dks
sa pnea` pk na`q_a pdai* Sa nareas nah]pa` skng ej Oa_pekj 1*2( ]j` oqii]neva kqn _kjpne^q)
pekjo ej Oa_pekj 1*3*
1*. Iapdk`khkcu
Kqn ck]h eo pk ejraopec]pa sdapdan lklqh]nepu iapne_o _knnah]pa sepd okbps]na `aba_po( pdaj pk
opq`u sdapdan ateopejc ^qc lna`e_pekj ]llnk]_dao _]j ^a eilnkra` qoejc oq_d iapne_o* Pk _kj)
`q_p kqn ejraopec]pekj( sa bkhhks pda iapdk`khkcu `ale_pa` ej Becqna 1*-6
̩ Sa atpn]_p ai]eh `]p]( hejg ep sepd okqn_a _k`a ajpepeao ]j` _kilqpa lklqh]nepu iapne_o*
Sa atpn]_p ]j` ar]hq]pa okqn_a _k`a ]j` _d]jca iapne_o*
̩ Sa atpn]_p `aba_p `]p] bnki eooqa nalkoepkneao ]j` sa mq]jpebu pda _knnah]pekj kb lklqh]n)
epu iapne_o sepd okbps]na `aba_po( qoejc ]o ^]oaheja pda _knnah]pekj ^apsaaj okqn_a _k`a
iapne_o ]j` okbps]na `aba_po*
̩ Sa ^qeh` nacnaooekj ik`aho sepd lklqh]nepu iapne_o ]o ej`alaj`ajp r]ne]^hao ]j` pda
jqi^an kb lkop)naha]oa `aba_po ]o pda `alaj`ajp r]ne]^ha* Sa ar]hq]pa pda lanbkni]j_a kb
pdaik`aho qoejc pda Ola]ni]j̢o _knnah]pekj ^apsaaj pda lna`e_pa` ]j` pda nalknpa` ^qco*
Sa _na]pa nacnaooekj ik`aho ^]oa` kj okqn_a _k`a iapne_o W-4/7 447 -0.7 .-.Y ]j` _d]jca
iapne_o W-/37 .3Y ]hkja( ]j` h]pan ajne_d pdaoa oapo kb iapne_o sepd lklqh]nepu iapne_o( pk
ia]oqna pda eilnkraiajp ceraj ^u pda lklqh]nepu iapne_o*
Sa bk_qo kj FқҰқ okbps]na ouopaio qoejc _h]ooao ]o p]ncap ajpepeao* Sa `a_e`a` pk jkp bk_qo kj
l]_g]cao bkn pda bkhhksejc na]okjo6
̩ Lna`e_pekjo ]p pda l]_g]ca)harah ]na haoo dahlbqh oej_a pdau ]na oecje|_]jphu h]ncan pd]j
_h]ooao* Nareasejc ] l]_g]ca ejrkhrao ikna skng pd]j nareasejc ] _h]oo( ^a_]qoa pda `eo)
pne^qpekj kb ^qco ]_nkoo _h]ooao ej ] l]_g]ca eo oah`ki qjebkni*
̩ L]_g]ca)harah ejbkni]pekj _]j ^a `anera` bnki _h]oo)harah ejbkni]pekj( sdeha pda kllkoepa
eo jkp pnqa*
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1*. Iapdk`khkcu
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Becqna 1*-6Kran]hh o_dai] kb kqn ]llnk]_d*
̩ ?h]ooao ]na pda ^qeh`ejc ^hk_go kb k^fa_p)kneajpa` ouopaio( ]j` ]na oahb)_kjp]eja` ahaiajpo
bnki pda lkejp kb reas kb ^kpd `aoecj ]j` eilhaiajp]pekj*
Ik`ahejc* Sa eilknp ejpk IңҦҟҬ pda k^fa_p)kneajpa` ik`aho ouopaio sa s]jp pk ]j]huva( ^u
qoejc ңҨBүҭңҩҨ ]j` pda Iҩҩҭҟ naajcejaanejc ajrenkjiajp $oaa Oa_pekj /*.*-%*
?kilqpejc Okqn_a ?k`a Iapne_o* Pda ik`ah kb ] okbps]na ouopai k^p]eja` pdnkqcd Iҩҩҭҟ ]hok
_kjp]ejo ] _]p]hkcqa kb k^fa_p kneajpa` iapne_o( heopa` ej pda |nop bkqn _khqijo kb P]^ha 1*-* Pda
_]p]hkc ej_hq`ao pda ?de`]i^an ]j` Gaianan $?G% iapne_o oqepa W02Y( sde_d s]o ]hna]`u qoa`
bkn ^qc lna`e_pekj W.-7 227 -4/7 44Y( ]j` ]``epekj]h k^fa_p kneajpa` iapne_o*
?kilqpejc ?d]jca Iapne_o* ?d]jca iapne_o ]na lnk_aoo iapne_o atpn]_pa` bnki ranoekjejc ouopai
hkc |hao $?RO ]j` ORJ ej kqn atlaneiajpo%* @e{anajphu bnki okqn_a _k`a iapne_o pd]p ia]oqna
oaran]h ]ola_po kb pda okqn_a _k`a( _d]jca iapne_o ]na ia]oqnao kb dks pda _k`a s]o `arahkla`
kran peia* Sa qoa pda oap kb _d]jca iapne_o heopa` ej pda h]op psk _khqijo kb P]^ha 1*-( sde_d eo
] oq^oap kb pda kjao qoa` ^u Ikoan ap ]h* W-/3Y*
Pk qoa _d]jca iapne_o ej kqn atlaneiajpo( sa jaa` pk hejg pdai sepd okqn_a _k`a ajpepeao( e*a*(
_h]ooao* Sa `k pd]p ^u _kil]nejc pda ranoekjejc ouopai |haj]ia( ej_hq`ejc pda `ena_pknu l]pd(
sepd pda bqhh _h]oo j]ia( ej_hq`ejc pda _h]oo l]pd* @qa pk pda |ha)^]oa` j]pqna kb ORJ ]j` ?RO
]j` pk pda b]_p pd]p F]r] ejjan _h]ooao ]na `a|ja` ej pda o]ia |ha ]o pdaen _kjp]ejejc _h]oo( oaran]h
_h]ooao iecdp lkejp pk pda o]ia ?RO+ORJ |ha* Bkn pdeo( sa `k jkp _kjoe`an ejjan F]r] _h]ooao*
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?d]lpan 1 Eilnkrejc @aba_p Lna`e_pekj =llnk]_dao Sepd Ai]eh @]p]
P]^ha 1*-6 ?h]oo harah okqn_a _k`a ]j` _d]jca iapne_o*
CK Metrics Other OO Metrics
Name Description Name Description
WMC Weighted Method Count FanIn Number of classes referencing the class
DIT Depth of Inheritance Tree FanOut Number of classes referenced by the class
RFC Response For Class NOA Number of attributes
NOC Number of Children NOPA Number of public attributes
CBO Coupling Between Objects NOPRA Number of private attributes
LCOM Lack of Cohesion in Methods NOAI Number of attributes inherited
LOC Number of lines of code
Change Metrics NOM Number of methods
Name Description NOPM Number of public methods
NR Number of revisions NOPRM Number of private methods
NFIX Number of times file was involved in bug-fixing NOMI Number of methods inherited
CHGSET Change set size (max and avg)
NREF Number of times file has been refactored
NAUTH Number of authors who committed the file
AGE Age of a file
?kilqpejc Lklqh]nepu Iapne_o* Pda atpn]_pekj kb lklqh]nepu iapne_o( ceraj ] okbps]na ouopai ]j`
epo i]ehejc heopo( eo `kja ej psk opalo6 Benop sa hejg a]_d _h]oo sepd ]hh pda ai]eho `eo_qooejc ep( ^u
qoejc pda hecdpsaecdp pa_djemqao lnaoajpa` ej ?d]lpan 0( pdaj sa qoa pda ONOSKAQI¯­LE¯QICR
EV¯QAC¯NQ $oaa Oa_pekj /*.*-% pk _kilqpa pda iapne_o qoejc pda k^p]eja` hejgo*
P]^ha 1*.6 ?h]oo harah ai]eh lklqh]nepu iapne_o*
Popularity Metrics
Name Description
POP-NOM Number of emails
POP-NOT Number of threads
POP-NOA Number of authors
POP-NOCM Number of characters in email
POP-NOMT Number of emails in thread
Bkn a]_d lklqh]nepu iapne_ $heopa` ej P]^ha 1*.% sa lnkre`a pda n]pekj]ha ^adej` pdaen _na]pekj
]j` ] decd)harah `ao_nelpekj kb pdaen eilhaiajp]pekj( qoejc IңҦҟҬ̢o iap])ik`ah*
LKL)JKI $Jqi^an kb ai]eho%6 Pk ]ook_e]pa pda lklqh]nepu kb ] _h]oo sepd `eo_qooekjo ej i]eh)
ejc heopo( sa _kqjp pda jqi^an kb i]eho pd]p ]na iajpekjejc ep* Oej_a sa ]na _kjoe`anejc `arahkl)
iajp i]ehejc heopo( sa lnaoqia pd]p _h]ooao ]na i]ejhu iajpekja` ej `eo_qooekjo ]^kqp b]ehqna
nalknpejc( ^qc |tejc ]j` ba]pqna ajd]j_aiajpo( pdqo pdau _]j ^a nah]pa` pk `aba_po* Pd]jgo pk
pda ajne_da` B=IET ik`ah sa cajan]pa( ep eo oeilha pk _kilqpa pdeo iapne_* Kj_a pda i]llejc
bnki _h]ooao pk ai]eho eo _kilhapa`( ]j` pda ik`ah _kjp]ejo pda hejgo( sa _kqjp pda jqi^an kb
hejgo kb a]_d _h]oo*
LKL)JKP $Jqi^an kb pdna]`o%6 Eji]ehejc heopo `eo_qooekjo ]na `ere`a` ej pdna]`o* Kqn dulkpd)
aoeo eo pd]p ]hh pda iaoo]cao pd]p bkni pdna]` `eo_qoo pda o]ia pkle_6 Eb ]j ]qpdkn s]jpo pk op]np
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1*. Iapdk`khkcu
p]hgejc ]^kqp ] `e{anajp oq^fa_p oda _]j _na]pa ] jas pdna]`* Sa oqllkoa pd]p eb `arahklano ]na
p]hgejc ]^kqp kja `aba_p ej ] _h]oo pdau sehh _kjpejqa p]hgejc ]^kqp ep ej pda o]ia pdna]`* Eb pdau
s]jp pk `eo_qoo ]^kqp ]j qjnah]pa` kn jas `aba_p $araj ej pda o]ia _h]ooao% pdau skqh` klaj ]
jas pdna]`* Pda jqi^an kb pdna]`o( pdaj( _kqh` ^a ] lklqh]nepu iapne_ sdkoa r]hqa eo nah]pa`
pk pda jqi^an kb `aba_po* =bpan atpn]_pejc ai]eho bnki i]ehejc heopo( kqn ai]eh ik`ah ]hok _kj)
p]ejo pda ejbkni]pekj ]^kqp pdna]`o* Kj_a pda nah]pa` i]eho ]na ]r]eh]^ha ej pda k^fa_p)kneajpa`
ik`ah( sa napneara pdeo pdna]` ejbkni]pekj bnki pda iaoo]cao nah]pa` pk a]_d _h]oo ]j` _kqjp
pda jqi^an kb `e{anajp pdna]`o* Eb psk( kn ikna( ai]eho nah]pa` pk pda o]ia _h]oo ]na l]np kb pda
o]ia pdna]`( pdau ]na _kqjpa` ]o kja*
LKL)JK= $Jqi^an kb ]qpdkno%6 = decd jqi^an kb ]qpdkno p]hgejc ]^kqp pda o]ia _h]oo oqc)
caopo pd]p ep eo oq^fa_p pk ^nk]` `eo_qooekjo* Bkn at]ilha( ] _h]oo bnamqajphu iajpekja` ^u `e{an)
ajp qoano _]j de`a `aoecj }]so kn op]^ehepu lnk^haio* =hok( ] _h]oo `eo_qooa` ^ui]ju `arahklano
iecdp ^a jkp sahh `a|ja`( _kilnadajoe^ha( kn _knna_p( pdqo ikna `aba_p lnkja* Bkn a]_d _h]oo(
sa _kqjp pda jqi^an kb ]qpdkno pd]p snkpa ej nabannejc i]eho $e*a*( eb pda o]ia ]qpdkn snkpa psk(
kn ikna( ai]eho( sa _kqjp kjhu kja%*
LKL)JK?I $Jqi^an kb _d]n]_pano ej ai]eho%6 @arahkliajp i]ehejc heopo _]j ]hok _kjp]ej
kpdan pkle_o pd]j pa_dje_]h `eo_qooekjo* Bkn at]ilha( sdeha i]jq]hhu ejola_pejc l]np kb kqn
`]p]oap( sa jkpe_a` pd]p rkpejc ]^kqp sdapdan ]j` sdaj pk naha]oa ] jas ranoekj k__qno mqepa
bnamqajphu ej Hq_aja( I]raj ]j` F]_gn]^^ep i]ehejc heopo* Amq]hhu( ]jjkqj_aiajpo p]ga lh]_a
sepd ] _anp]ej bnamqaj_u* Qoq]hhu pdeo gej` kb iaoo]cao eo _d]n]_paneva` ^u ] odknp _kjpajp $a*c*(
̤uao̥ kn ̤jk̥ bkn rkpejc( ̤_kjcn]pqh]pekjo̥ bkn ]jjkqj_aiajpo%* Pda ejpqepekj eo pd]p ai]eho
`eo_qooejc }]so ej pda okqn_a _k`a _kqh` lnaoajp ] hkjcan ]ikqjp kb patp pd]ji]eho ]^kqp kpdan
pkle_o* Sa _kjoe`an pda hajcpd kb iaoo]cao p]gejc ejpk ]__kqjp pda jqi^an kb _d]n]_pano ej pda
patp kb i]eho6 Sa ar]hq]pa pda LKL)JK?Iiapne_ ^u ]``ejc pda jqi^an kb _d]n]_pano ej ]hh pda
ai]eho nah]pa` pk pda _dkoaj _h]oo*
LKL)JKIP $Jqi^an kb ai]eho ej pdna]`o%6 Ejola_pejc o]ilha ai]eho bnki pda i]ehejc heopo
sde_d bkni kqn atlaneiajp( sa jkpe_a` pd]p odknp pdna]`o ]na kbpaj _d]n]_paneope_ kb ̤]jjkqj_a)
iajpo̥ ai]eho( oeilha ai]eho ]^kqp pa_dje_]h eooqao atlaneiajpa` ^u jas qoano kb pda ouopaio(
kn ql`]pao ]^kqp pda op]pqo kb `arahklano* Sa dulkpdaoeva pd]p hkjcan pdna]`o _kqh` ^a ouil)
pki kb `eo_qooekjo ]^kqp mqaopekjo pd]p n]eoa pda ejpanaop kb pda `arahklano( oq_d ]o pdkoa ]^kqp
`aba_po( ^qco kn _d]jcao ej pda _k`a* Bkn a]_d _h]oo ej pda okqn_a _k`a( sa _kjoe`an pda pdna]`
kb ]hh pda nabannejc i]eho( ]j` sa _kqjp pda pkp]h jqi^an kb i]eho ej a]_d pdna]`* Eb ] pdna]` eo
_kilkoa` ^uikna pd]j kja ai]eh( ^qp kjhu kja eo nabannejc pda _h]oo( sa opehh _kqjp ]hh pda ai]eho
ejoe`a pda pdna]`( oej_a ep eo lkooe^ha pd]p bkhhksejc ai]eho nabanaj_a pda o]ia _h]oo eilhe_ephu*
Atpn]_pejc @aba_p Ejbkni]pekj* Pkia]oqna pda _knnah]pekj kb iapne_o sepd okbps]na `aba_po( ]j` pk
lanbkni `aba_p lna`e_pekj( sa jaa` pk hejg a]_d lnk^hai nalknp pk ]ju _h]oo kb pda ouopai pd]p
ep ]{a_po* Sa hejg _h]ooao eilknpa` ej IңҦҟҬ sepd ranoekjejc ouopai |hao( ]o sa `e` pk _kilqpa
_d]jcaiapne_o( ]j` pda |haosepd ^qco napneara` bnki]>үҡҴңҦҦқ-( kn FңҬқ(. nalkoepknu* Becqna 1*.
odkso pda ^qc hejgejc lnk_aoo*
= |ha ranoekj ej pda ranoekjejc ouopai _kjp]ejo ] `arahklan _kiiajp sneppaj ]p _kiiep peia(
sde_d kbpaj ej_hq`ao ] nabanaj_a pk ] lnk^hai nalknp $a*c*( ̤|ta` ^qc -./̥%* Oq_d nabanaj_ao ]hhks
qo pk hejg lnk^hai nalknpo sepd |hao ej pda ranoekjejc ouopai( ]j` pdanabkna sepd okqn_a _k`a
]npeb]_po( e*a*( _h]ooao* Dksaran( pda hejg ^apsaaj ] ?RO+ORJ |ha ]j` ] >үҡҴңҦҦқ+FңҬқ lnk^hai
- H¯¯OUUUBSGWIKKANQG
. H¯¯OUUUA¯KARRIAMCNLRNF¯UAQEJIQA
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?d]lpan 1 Eilnkrejc @aba_p Lna`e_pekj =llnk]_dao Sepd Ai]eh @]p]
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Becqna 1*.6 Hejgejc ^qco( O?I |hao ]j` _h]ooao*
nalknp eo jkp bkni]hhu `a|ja`( ]j` pk |j` ] nabanaj_a pk pda lnk^hai nalknp e` sa qoa l]ppanj
i]p_dejc pa_djemqao kj pda `arahklan _kiiajpo( ] se`ahu ]`klpa` pa_djemqa W257 .-.Y* Kj_a
sa d]ra aop]^heoda` pda hejg ^apsaaj ] lnk^hai nalknp ]j` ] |ha ranoekj( sa ranebu pd]p pda ^qc
d]o ^aaj nalknpa` ^abkna pda _kiiep peia kb pda |ha ranoekj*
Pkia]oqna pda _knnah]pekj ^apsaajiapne_o ]j` `aba_posa _kjoe`an ]hh pda `aba_po( sdeha bkn ^qc
lna`e_pekj kjhu lkop)naha]oa `aba_po( e*a*( pda kjao nalknpa`sepdej ] oetikjpdo peia ejpanr]h ]bpan
pda _kjoe`ana` naha]oa kb pda okbps]na ouopai*/* Pda kqplqp kb pda ^qc hejgejc lnk_aoo eo( bkn a]_d
_h]oo kb pda _kjoe`ana` naha]oa( pda pkp]h jqi^an kb `aba_po ]j` kb lkop)naha]oa `aba_po*
Oqiiejc Ql* Sa lnaoajpa` pda `e{anajp `]p] nalkoepkneao sa ieja( dks sa l]noa( ik`ah ]j`
atpn]_p ]hh pda ja_aoo]nu ejbkni]pekj* Sa `ao_ne^a` kqn lklqh]nepu iapne_o( ]hkjc sepd ]hh pda
kpdan iapne_o ej_hq`a` ej kqn atlaneiajp* Ej pda bkhhksejc oa_pekj sa `ao_ne^a pda `]p]oap kj
sde_d sa _kilqpa pdaoa iapne_o ]j` dks sa ar]hq]pa ]j` _kil]na pdai*
1*/ Atlaneiajpo
Sa _kj`q_pa` kqn atlaneiajpo kj pda okbps]na ouopaio heopa` ej P]^ha 1*/* Sa _kjoe`ana` ouo)
paio pd]p `a]h sepd `e{anajp `ki]ejo ]j` d]ra `eopej_p _d]n]_paneope_o $a*c*( lklqh]nepu( jqi^an
kb _h]ooao( ai]eho( ]j` `aba_po% pk iepec]pa okia kb pda pdna]po pk atpanj]h r]he`epu* Pdaoa ouopaio
]na op]^ha lnkfa_po( qj`an ]_pera `arahkliajp( ]j` d]ra ] deopknusepd oaran]h i]fkn naha]oao* =hh
]na sneppaj ej FқҰқ pk ajoqna pd]p ]hh pda _k`a iapne_o ]na `a|ja` e`ajpe_]hhu bkn a]_d ouopai* >u
qoejc pda o]ia l]noan( sa _]j ]rke` eooqao `qa pk ^ad]rekn `e{anaj_ao ej l]noejc( ] gjksj eooqa
bkn naranoa ajcejaanejc pkkho W--,Y*
Lq^he_ `arahkliajpi]ehejc heopo qoa` pk `eo_qoo pa_dje_]h eooqao ]na ]r]eh]^ha bkn ]hh pda ouopaio(
]j` ]na oal]n]pa` bnki heopo ola_e|_]hhu pdkqcdp bkn ouopai qoan eooqao* Sa _kjoe`an ai]eho
op]npejc bnki pda _na]pekj kb a]_di]ehejc heop qjpeh pda `]pa kb a]_d naha]oa _kjoe`ana`* Iaoo]cao
/ Oet ikjpdo bkn lkop naha]oa `aba_po s]o ]hok qoa` ^u Veiiani]jj ap ]h* W.-.Y*
3,
1*/ Atlaneiajpo
P]^ha 1*/6 Ouopaio _kjoe`ana` ej pda opq`u
System Classes Emails Defects
Total Linked Timeframe Amount
Equinox 439 5,575 2,383 Feb 2003 - Jun 2008 1,554
Jackrabbit 1,913 11,901 3,358
Sep 2004 - Dec 2008 674
Sep 2004 - Aug 2009 975
Lucene 1,279 17,537 8,800
Oct 2001 - May 2008 751
Oct 2001 - Sep 2009 1,274
Maven 301 65,601 4,616
Apr 2004 - Sep 2008 507
Apr 2004 - Aug 2009 616
]qpki]pe_]hhu cajan]pa` ^u ^qc pn]_gejc ]j` nareoekj _kjpnkh ouopaio ]na |hpana` kqp( ]j` sa
nalknp pda naoqhpejc jqi^an kb ai]eho ]j` pda jqi^an kb pdkoa nabannejc pk _h]ooao ]__kn`ejc pk
kqn hejgejc pa_djemqao* =hh ouopaio d]ra lq^he_ ^qc pn]_gejc ouopaio pd]p sana qoq]hhu _na]pa`
]hkjc sepd pda i]ehejc heopo*
1*/*- ?knnah]pekjo =j]huoeo
Pk ]josan pda naoa]n_d mqaopekj M- ̤@kao pda lklqh]nepu kb okbps]na _kilkjajpo _knnah]pa sepd okbp)
s]na `aba_po;̥( sa _kilqpa pda _knnah]pekj ^apsaaj _h]oo harah lklqh]nepuiapne_o ]j` pda jqi^an
kb `aba_po lan _h]oo* Sa _kilqpa pda _knnah]pekj ej panio kb ^kpd pda La]nokj̢o ]j` pda Ola]ni]j̢o
_knnah]pekj _ka{e_eajp $rprs ]j` rspm( naola_perahu%* Pda Ola]ni]j̢o n]jg _knnah]pekj paop eo ]
jkj)l]n]iapne_ paop pd]p qoao n]jgo kb o]ilha `]p] _kjoeopejc kb i]p_da` l]eno* Pda _knnah]pekj
_ka{e_eajp r]neao bnki -( e*a*( n]jgo ]na e`ajpe_]h( pk )-( e*a*( n]jgo ]na pda kllkoepa( sdana , ej`e)
_]pao jk _knnah]pekj* ?kjpn]nehu pk La]nokj̢o _knnah]pekj( Ola]ni]j̢o kja eo haoo oajoepera pk ^e]o
`qa pk kqpheano ]j` `kao jkp namqena `]p] pk ^a iapne_]hhu o_]ha` kn kb jkni]hepu ]ooqilpekjo
W-5/Y* Ej_hq`ejc pda La]nokj̢o _knnah]pekj _ka{e_eajp ej_na]oao kqn qj`anop]j`ejc kb pda naoqhpo6
Eb rspm eo decdan pd]j rprs( sa iecdp _kj_hq`a pd]p pda r]ne]^hao ]na _kjoeopajphu _knnah]pa`( ^qp
jkp ej ] heja]n b]odekj* Eb pda psk _ka{e_eajpo ]na ranu oeieh]n ]j` `e{anajp bnki vank( pdana eo
ej`e_]pekj kb ] heja]n nah]pekjodel* Bej]hhu( eb pda rprs r]hqa eo oecje|_]jphu decdan pd]j rspm( sa
_]j `a`q_a pd]p pdana ]na kqpheano ejoe`a pda `]p]oap* Pdeo ejbkni]pekj |nop dahlo qo pk `eo_kran
pdna]po pk _kjopnq_p r]he`epu( ]j` pdaj lqp ej are`aj_a oejcha ahaiajpo pd]p ]na da]rehu nah]pa`*
Bkn at]ilha( ] decd rprs _]j ej`e_]pa pd]p( ]ikjc pda _h]ooao sepd pda decdaop jqi^an kb ^qco(
sa _]j |j` ]hok pda _h]ooao sepd pda decdaop jqi^an kb nah]pa` ai]eho*
Sa _kilqpa pda _knnah]pekj ^apsaaj _h]oo harah okqn_a _k`a iapne_o ]j` jqi^an kb `aba_po lan
_h]oo( ej kn`an pk _kil]na pda _knnah]pekj pk ] ^nk]`hu qoa` ^]oaheja* Sa kjhu odks pda _knnah])
pekj bkn pda okqn_a _k`aiapne_ HK?( ]o lnarekqo naoa]n_d odksa` pd]p ep eo kja kb pda ^aopiapne_o
bkn `aba_p lna`e_pekj W447 -1,7 -1-7 -1/Y* P]^ha 1*0 odkso pda _knnah]pekj _ka{e_eajpo ^apsaaj pda
`e{anajp lklqh]nepu iapne_o ]j` pda jqi^an kb ^qco kb a]_d ouopai*
3-
?d]lpan 1 Eilnkrejc @aba_p Lna`e_pekj =llnk]_dao Sepd Ai]eh @]p]
P]^ha 1*06 ?knnah]pekj _ka{e_eajpo
System POP-NOM POP-NOCM POP-NOT POP-NOTM POP-NOA LOC
rspm rprs rspm rprs rspm rprs rspm rprs rspm rprs rspm rprs
Equinox 0.52 0.51 0.52 0.42 0.53 0.54 0.52 0.48 0.53 0.50 0.73 0.80
Jackrabbit 0.23 0.35 0.22 0.36 0.24 0.36 0.23 -0.02 0.23 0.34 0.27 0.54
Lucene 0.41 0.63 0.38 0.57 0.41 0.57 0.42 0.68 0.41 0.54 0.17 0.38
Maven 0.44 0.81 0.39 0.78 0.46 0.78 0.44 0.81 0.45 0.78 0.35 0.78
Sa lqp ej ^kh` pda decdaop r]hqao ]_deara` bkn ^kpd rspm ]j` rprs( ^u ouopai* Naoqhpo lnkre`a
are`aj_a pd]p pda psk iapne_o ]na n]jg _knnah]pa`( ]j` _knnah]pekjo kran ,*0 ]na _kjoe`ana` pk
^a opnkjc ej b]qhp lna`e_pekj opq`eao W.-,Y* Pda Ola]ni]j̢o _knnah]pekj _ka{e_eajpo ej kqn opq`u
at_aa` pdeo r]hqa bkn pdnaa ouopaio( e*a*( AҫүңҨҩҲ( HүҝҟҨҟ( ]j` IқҰҟҨ* Ej pda _]oa kb FқҝҥҬқҜҜңҮ(
pda i]teiqi _ka{e_eajp eo ,*.0( sde_d eo oeieh]n pk pda r]hqa na]_da` ^u qoejc ,/#* Pda ^aop
lanbkniejc lklqh]nepu iapne_ `alaj`o kj pda okbps]na ouopai6 bkn at]ilha ej HүҝҟҨҟ( 0/0
./4-( sde_d _kqjpo pda hajcpd kb pdna]`o _kjp]ejejc ai]eho ]^kqp pda _h]ooao( eo pda ^aop _dke_a(
sdeha 0/0./4( jqi^an kb pdna]`o _kjp]ejejc ]p ha]op kja ai]eh ]^kqp pda _h]ooao( eo pda ^aop
lanbkniejc bkn kpdan ouopaio*
1*/*. @aba_p Lna`e_pekj
Pk ]josan pda naoa]n_d mqaopekj M. ̤Eo ] nacnaooekj ik`ah ^]oa` kj pda lklqh]nepu iapne_o ] ckk` lna)
`e_pkn bkn okbps]na `aba_po;̥( sa _na]pa ]j` ar]hq]pa nacnaooekj ik`aho ej sde_d pda ej`alaj`ajp
r]ne]^hao ]na pda _h]oo harah lklqh]nepu iapne_o( sdeha pda `alaj`ajp r]ne]^ha eo pda jqi^an kb
lkop)naha]oa `aba_po lan _h]oo* Sa _na]pa nacnaooekj ik`aho ^]oa` kj okqn_a _k`a iapne_o ]j`
_d]jca iapne_o ]hkja( ]o sahh ]o ik`aho ej sde_d pdaoa iapne_o ]na ajne_da` sepd lklqh]nepu
iapne_o( sdana pda `alaj`ajp r]ne]^ha eo ]hs]uo pda jqi^an kb lkop)naha]oa `aba_po lan _h]oo*
Oq^oamqajphu( sa _kil]na pda lna`e_pekj lanbkni]j_ao kb pdaoaik`aho pk ]josan naoa]n_d mqao)
pekj M/ ̤@kao pda ]``epekj kb lklqh]nepu iapne_o eilnkra pda lna`e_pekj lanbkni]j_a kb ateopejc `aba_p
lna`e_pekj pa_djemqao;̥ Sa bkhhks pda iapdk`khkcu lnklkoa` ^u J]c]ll]j ap ]h* W-0.Y ]j` ]hok
qoa` ^u Veiiani]jj ap ]h* W.-,Y( _kjoeopejc kb6 Lnej_el]h _kilkjajp ]j]huoeo( ^qeh`ejc nacnao)
oekj ik`aho( ar]hq]pejc atlh]j]pera lksan ]j` ar]hq]pejc lna`e_pekj lksan*
Lnej_el]h ?kilkjajp =j]huoeo* Pdeo iapdk` eo ] op]j`]n` op]peope_]h pa_djemqa pd]p ]rke`o pda
lnk^hai kb iqhpe_khheja]nepu ]ikjc pda ej`alaj`ajp r]ne]^hao* Pdeo lnk^hai _kiao bnki ej)
pan_knnah]pekjo ]ikjcop pdaoa r]ne]^hao ]j` _]j ha]` pk ]j ej}]pa` r]ne]j_a ej pda aopei]pekj
kb pda `alaj`ajp r]ne]^ha* Sa `k jkp ^qeh` pda nacnaooekj ik`aho qoejc pda ]_pq]h r]ne]^hao ]o
ej`alaj`ajp r]ne]^hao( ^qp ejopa]` sa qoa oapo kb lnej_el]h _kilkjajpo $L?o%* L?o ]na ej`alaj)
`ajp ]j` `k jkp oq{an bnki iqhpe_khheja]nepu( sdeha ]p pda o]ia peia pdau ]__kqjp bkn ]o iq_d
o]ilha r]ne]j_a ]o lkooe^ha* Sa oaha_p oapo kb L?o pd]p ]__kqjp bkn ] _qiqh]pera o]ilha r]ne]j_a
kb ]p ha]op 51!*
>qeh`ejc NacnaooekjIk`aho* Pk ar]hq]pa pda lna`e_pera lksan kb pda nacnaooekj ik`aho sa `k
_nkoo)r]he`]pekj6 Sa qoa 5,! kb pda `]p]oap( e*a*( 5,! kb pda _h]ooao $pn]ejejc oap%( pk ^qeh` pda
3.
1*/ Atlaneiajpo
lna`e_pekj ik`ah( ]j` pda nai]ejejc -,! kb pda `]p]oap $r]he`]pekj oap% pk ar]hq]pa pda a{e_]_u
kb pda ^qehp ik`ah* Bkn a]_d ik`ah sa lanbkni 1, ̤bkh`o̥( e*a*( sa _na]pa 1, n]j`ki 5,!)-,!
olhepo kb pda `]p]*
Ar]hq]pejc Atlh]j]pera Lksan* Pk ar]hq]pa pda atlh]j]pera lksan kb pda nacnaooekj ik`aho
sa qoa pda ]`fqopa` R2 _ka{e_eajp* Pda $jkj)]`fqopa`% R2 eo pda n]pek kb pda nacnaooekj oqi kb
omq]nao pk pda pkp]h oqi kb omq]nao* R2 n]jcao bnki , pk -( ]j` pda decdan pda r]hqa eo( pda ikna
r]ne]^ehepu eo atlh]eja` ^u pda ik`ah( e*a*( pda ^appan pda atlh]j]pera lksan kb pda ik`ah eo* Pda
]`fqopa` R2( p]gao ejpk ]__kqjp pda `acnaao kb bnaa`ki kb pda ej`alaj`ajp r]ne]^hao ]j` pda
o]ilha lklqh]pekj* =o ] _kjoamqaj_a( ep eo _kjoeopajphu hksan pd]j R2* Sdaj nalknpejc naoqhpo(
sa kjhu iajpekj pda ]`fqopa` R2* Sa paop pda op]peope_]h oecje|_]j_a kb pda nacnaooekj ik`aho
qoejc pda B)paop* =hh kqn nacnaooekj ik`aho ]na oecje|_]jp ]p pda 55! harah $p < 0.01%*
Ar]hq]pejc Lna`e_pekj Lksan* Pk ar]hq]pa pda lna`e_pera lksan kb pda nacnaooekj ik`aho( sa
_kilqpa Ola]ni]j̢o _knnah]pekj ^apsaaj pda lna`e_pa` jqi^an kb lkop)naha]oa `aba_po ]j` pda
]_pq]h jqi^an* Pdeo ]llnk]_d d]o ^aaj ^nk]`hu qoa` pk ]ooaoo pda lna`e_pera lksan kb ] jqi^an
kb lna`e_pkno W-1,7 -1-7 -1/Y* Ej pda _nkoo)r]he`]pekj( bkn a]_d n]j`ki olhep( sa qoa pda pn]ejejc oap
$5,! kb pda `]p]oap% pk ^qeh` pda nacnaooekjik`ah( ]j` pdaj sa ]llhu pda k^p]eja`ik`ah kj pda
r]he`]pekj oap $-,! kb pda `]p]oap%( lnk`q_ejc bkn a]_d _h]oo pda lna`e_pa` jqi^an kb lkop)naha]oa
`aba_po* Pdaj( pk ar]hq]pa pda lanbkni]j_a kb pda lanbknia` lna`e_pekj( sa _kilqpa Ola]ni]j̢o
_knnah]pekj( kj pda r]he`]pekj oap( ^apsaaj pda heopo kb _h]ooao n]jga` ]__kn`ejc pk pda lna`e_pa`
]j` ]_pq]h jqi^an kb lkop)naha]oa `aba_po* Oej_a sa lanbkni 1, bkh`o _nkoo)r]he`]pekj( pda |j]h
r]hqao kb pda Ola]ni]j̢o _knnah]pekj ]j` ]`fqopa` R2 ]na ]ran]cao kran 1, bkh`o*
Naoqhpo* P]^ha 1*1 `eolh]uo pda naoqhpo sa k^p]eja` bkn pda `aba_p lna`e_pekj( _kjoe`anejc ^kpd
R2 ]`fqopa` r]hqao ]j` Ola]ni]j̢o _knnah]pekj _ka{e_eajpo*
Pda |nop nks odkso pda naoqhpo ]_deara` qoejc ]hh pda lklqh]nepu iapne_o `a|ja` ej Oa_pekj 1*.*
Ej pda bkhhksejc bkqn ^hk_go( sa nalknp pda lna`e_pekj naoqhpo k^p]eja` pdnkqcd pda okqn_a _k`a
]j` _d]jca iapne_o( |nop ]hkja( pdaj ^u ej_knlkn]pejc a]_d oejcha lklqh]nepu iapne_( ]j` |j]hhu
ej_knlkn]pejc ]hh pda lklqh]nepu iapne_o* Bkn a]_d ouopai ]j` ^hk_g kb iapne_o( sdaj lklqh]nepu
iapne_o ]qciajp pda naoqhpo kb kpdan iapne_o( sa lqp ej ^kh` pda decdaop r]hqa na]_da`*
=j]huvejc pda naoqhpo kb pda okha lklqh]nepu iapne_o( sa jkpe_a pd]p( ej panio kb _knnah]pekj(
AҫүңҨҩҲ ]j` IқҰҟҨ opehh lnaoajp ] opnkjc _knnah]pekj( e*a*( decdan pd]j *0,( sdeha HүҝҟҨҟ eo haoo
_knnah]pa`* Pda lklqh]nepu iapne_o ]hkja ]na jkp oq{e_eajp bkn lanbkniejc lna`e_pekjo ej pda
FқҝҥҬқҜҜңҮ ouopai* Hkkgejc ]p pda naoqhpo k^p]eja` ^u qoejc ]hh pda iapne_o( sa |nop jkpa pd]p
FқҝҥҬқҜҜңҮ̢o naoqhpo ]na iq_d hksan eb _kil]na` pk pdkoa na]_da` ej kpdan ouopaio( aola_e]hhu
bkn pda R2( ]j` l]nphu bkn pda Rspm* Kjhu _d]jca iapne_o odks |ja Rspm r]hqa ej FқҝҥҬқҜҜңҮ*
Ckejc ^]_g pk pda kpdan ouopaio( pdaR2 ]`fqopa` r]hqao ]na ]hs]uo ej_na]oa` ]j` pda ^aop naoqhpo
]na ]_deara` sdaj qoejc ]hh lklqh]nepu iapne_o pkcapdan* Pda ej_na]oa( sepd naola_p pk pda kpdan
iapne_o( r]neao bnki .!( sdaj kpdan iapne_o ]hna]`u na]_d decd r]hqao( ql pk -,3!* Ola]ni]j̢o
_ka{e_eajpo ]hok ej_na]oa ^u qoejc pda ejbkni]pekj ceraj ^u lklqh]nepu iapne_o6 Pdaen r]hqao
]qciajp( kj ]ran]ca( ikna pd]j |bpaaj lan_ajp* Dksaran( pdana eo jkp ] oejcha lklqh]nepu iapne_
pd]p kqplanbknio pda kpdano( ]j` pdaen qjekj `kao jkp ]hs]uo cera pda ^aop naoqhpo*
3/
?d]lpan 1 Eilnkrejc @aba_p Lna`e_pekj =llnk]_dao Sepd Ai]eh @]p]
P]^ha 1*16@aba_p lna`e_pekj naoqhpo
Metrics R
2 adj Rspearman
Equinox Jackrabbit Lucene Maven Avg Equinox Jackrabbit Lucene Maven Avg
All Popularity Metrics 0.23 0.00 0.31 0.55 0.27 0.43 0.04 0.27 0.52 0.32
All Change Metrics 0.55 0.06 0.43 0.71 0.44 0.54 0.30 0.36 0.62 0.45
All C.M. + POP-NOM 0.56 0.06 0.43 0.71 0.44 0.53 0.32 0.38 0.69 0.48
All C.M. + POP-NOCM 0.58 0.06 0.43 0.70 0.44 0.57 0.31 0.43 0.60 0.48
All C.M. + POP-NOT 0.56 0.06 0.43 0.71 0.44 0.54 0.31 0.39 0.59 0.46
All C.M. + POP-NOMT 0.56 0.06 0.43 0.70 0.44 0.53 0.29 0.41 0.60 0.46
All C.M. + POP-NOA 0.56 0.06 0.43 0.70 0.44 0.58 0.29 0.37 0.43 0.42
All C.M. + All POP 0.61 0.06 0.45 0.71 0.46 0.52 0.30 0.38 0.43 0.41
Improvement 11% 0% +5% 0% +4% +7% +7% +19% +11% +11%
Source Code Metrics 0.61 0.03 0.27 0.42 0.33 0.51 0.17 0.31 0.52 0.38
S.C.M. + POP-NOM 0.62 0.03 0.33 0.59 0.39 0.53 0.14 0.35 0.52 0.38
S.C.M. + POP-NOCM 0.62 0.04 0.32 0.56 0.38 0.51 0.15 0.36 0.60 0.41
S.C.M. + POP-NOT 0.61 0.03 0.31 0.57 0.38 0.49 0.15 0.38 0.52 0.38
S.C.M. + POP-NOMT 0.62 0.03 0.35 0.60 0.40 0.55 0.14 0.33 0.43 0.36
S.C.M. + POP-NOA 0.61 0.04 0.30 0.56 0.38 0.53 0.12 0.38 0.70 0.43
S.C.M. + All POP 0.62 0.03 0.37 0.61 0.41 0.58 0.14 0.32 0.52 0.39
Improvement  +2% +25% +37% +45% +27% +14% -0.12 +23% +35% +15%
CK Metrics 0.54 0.01 0.39 0.28 0.31 0.51 0.13 0.36 0.60 0.40
CK + POP-NOM 0.56 0.02 0.40 0.54 0.38 0.48 0.13 0.35 0.69 0.41
CK + POP-NOCM 0.57 0.02 0.40 0.50 0.37 0.50 0.17 0.33 0.42 0.35
CK + POP-NOT 0.56 0.01 0.40 0.51 0.37 0.53 0.13 0.34 0.52 0.38
CK + POP-NOMT 0.57 0.01 0.40 0.56 0.39 0.52 0.14 0.25 0.49 0.35
CK + POP-NOA 0.56 0.02 0.40 0.51 0.37 0.52 0.14 0.41 0.53 0.40
CK + All POP 0.57 0.02 0.42 0.58 0.40 0.51 0.16 0.30 0.52 0.37
Improvement  +6% +50% +8% +107% +43% +4% +31% +14% +15% +16%
All Source Code Metrics 0.66 0.04 0.44 0.45 0.40 0.48 0.15 0.35 0.36 0.33
All S.C.M. + POP-NOM 0.67 0.04 0.45 0.60 0.44 0.59 0.15 0.34 0.62 0.43
All S.C.M. + POP-NOCM 0.66 0.04 0.45 0.56 0.43 0.51 0.16 0.30 0.31 0.32
All S.C.M. + POP-NOT 0.66 0.04 0.44 0.57 0.43 0.50 0.14 0.35 0.52 0.38
All S.C.M. + POP-NOMT 0.67 0.04 0.44 0.62 0.44 0.53 0.14 0.35 0.34 0.34
All S.C.M. + POP-NOA 0.66 0.04 0.44 0.57 0.43 0.51 0.15 0.34 0.43 0.36
All S.C.M. + All POP 0.67 0.04 0.46 0.63 0.45 0.51 0.16 0.33 0.52 0.38
Improvement  +2% 0% +5% +40% +12% +23% +7% +0% +72% +26%
1*0 @eo_qooekj
Lklqh]nepu kb okbps]na _kilkjajpo _knnah]pao sepd okbps]na `aba_po* Pdnaa okbps]na ouopaio
kqp kb bkqn odks ] opnkjc n]jg _knnah]pekj( e*a*( _ka{e_eajpo n]jcejc bnki *0. pk *1/( ^apsaaj
`aba_po kb okbps]na _kilkjajpo ]j` pdaen lklqh]nepu ej ai]eh `eo_qooekjo* Kjhu FқҝҥҬқҜҜңҮ eo
haoo n]jg _knnah]pa` sepd ] _ka{e_eajp kb *./*
Lklqh]nepu _]j lna`e_p okbps]na `aba_po( ^qp sepdkqp i]fkn eilnkraiajpo kran lnarekqohu ao)
p]^heoda` pa_djemqao* Ej pda oa_kj` l]np kb kqn naoqhpo( _kjoeopajphu sepd pda _knnah]pekj ]j]h)
uoeo( pda mq]hepu kb lna`e_pekjo `kja ^u FқҝҥҬқҜҜңҮ qoejc lklqh]nepu iapne_o ]na atpnaiahu hks(
^kpd bkn pdaR2 ]`fqopa` r]hqao ]j` bkn pda Ola]ni]j̢o _knnah]pekj _ka{e_eajpo* Kj pda _kjpn]nu(
kqn lklqh]nepu iapne_o ]llhea` pk pda kpdan pdnaa ouopaio ha]` pk `e{anajp naoqhpo6 Lklqh]nepu
30
1*1 Pdna]po pk r]he`epu
iapne_o ]na ]^ha pk lna`e_p `aba_po* Dksaran( eb qoa` ]hkja( pdau `k jkp _kilapa sepd pda naoqhpo
k^p]eja` pdnkqcd kpdan iapne_o* Pda ^aop ]ran]ca naoqhpo ]na odksj ^u pda ?d]jca Iapne_o(
_knnk^kn]pejc lnarekqo skngo op]pejc pda mq]hepu kb oq_d lna`e_pkno W-/37 .3Y*
Lklqh]nepu iapne_o _]j eilnkra lna`e_pekj lanbkni]j_ao kb ateopejc `aba_p lna`e_pekj pa_d)
jemqao* Pda ikop ejpanaopejc naoqhpo ]na k^p]eja` ejpacn]pejc pda lklqh]nepu ejbkni]pekj ejpk
kpdan pa_djemqao* Pdeo( ej ikop _]oao( ej_na]oa pda kran]hh naoqhpo6 Pda eilnkraiajpo kj _knna)
h]pekj _ka{e_eajpo ]na( kj ]ran]ca( ikna pd]j |bpaaj lan_ajp decdan( sepd la]go kran /,! ]j`
na]_dejc pda pkl r]hqa kb 3.!( pk pdkoa k^p]eja` sepdkqp lklqh]nepu iapne_o* Pdeo lnkre`ao
are`aj_a pks]n` kqn ejepe]h ]ooqilpekj pd]p lklqh]nepu iapne_o ia]oqna ] `e{anajp ]ola_p kb
pda `arahkliajp lnk_aoo bnki pdkoa _]lpqna` ^u kpdan pa_djemqao* Kqn naoqhpo lqp ej are`aj_a
pd]p( ceraj pda _kjoe`an]^ha `e{anaj_a kb pda lna`e_pekj lanbkni]j_a ]_nkoo `e{anajp okbps]na
lnkfa_po( ^qc lna`e_pekj pa_djemqao pd]p atlhkep lklqh]nepu iapne_o odkqh` jkp ^a ]llhea` ej ]
̤^h]_g ^kt̥ s]u* =o oqccaopa` ^u J]c]ll]j ap ]h* W-0.Y( pda lna`e_pekj ]llnk]_d odkqh` ^a |nop
r]he`]pa` kj pda deopknu kb ] okbps]na lnkfa_p( pk oaa sde_d iapne_o skng ^aop bkn lna`e_pekjo bkn
pda ouopai*
Pda _]oa kb F]_gn]^^ep odkso pd]p ]hh pda ejbkni]pekj pd]p sa d]ra ]r]eh]^ha _]jjkp ^a qoa` pk
atlh]ej epo `aba_po* Pdeo qj`anhejao pda eilknp]j_a kb pne]jcqh]pejc pda ejraopec]pa` ldajki)
aj] $a*c*( `aba_po% sepd `]p] c]pdana` bnki `e{anajp okqn_ao ]j` pd]p sa d]ra pk ]`]lp kqn ]l)
lnk]_dao pk a]_d okbps]na ouopai qj`an opq`u*
1*1 Pdna]po pk r]he`epu
Pdna]po pk _kjopnq_p r]he`epu* = |nop _kjopnq_p r]he`epu pdna]p _kj_anjo pda s]u sa hejg ^qco
sepd ranoekjejc ouopai |hao ]j` oq^oamqajphu sepd _h]ooao* Ej b]_p( pda l]ppanj i]p_dejc pa_d)
jemqa sa qoa pk `apa_p ^qc nabanaj_ao ej _kiiep _kiiajpo `kao jkp cq]n]jpaa pd]p ]hh pda hejgo
]na napneara`* Sa ]hok i]`a pda ]ooqilpekj pd]p _kiiep _kiiajpo `k _kjp]ej ^qc |tejc ejbkn)
i]pekj( sde_d heiepo pda ]llhe_]pekj kb kqn ^qc hejgejc ]llnk]_d kjhu pk okbps]na lnkfa_posdana
pdeo _kjrajpekj eo qoa`* Bej]hhu( ] _kiiep pd]p eo nabannejc pk ] ^qc _]j ]hok _kjp]ejik`e|_]pekjo
pk |hao pd]p ]na qjnah]pa` pk pda ^qc* Dksaran( pdeo pa_djemqa eo pda _qnnajp op]pa kb pda ]np ej
hejgejc ^qco pk ranoekjejc ouopai |hao( se`ahu qoa` ej hepan]pqna W25Y* Pda jkeoa ]{a_pejc eooqa
nalkoepkneao _kjopepqpao ]jkpdan _kjopnq_p r]he`epu pdna]p6 Araj pdkqcd sa _]nabqhhu naikra` ]hh
pda eooqa nalknpo jkp i]nga` ]o ^qc $a*c*(Jas Ba]pqna( Eilnkraiajp( P]og% bnki kqn `]p]oap( =jpk)
jekh ap ]h* odksa` pd]p ] nahar]jp bn]_pekj kb eooqao i]nga` ]o ^qco ej >үҡҴңҦҦқ $]__kn`ejc pk pdaen
oaranepu% ]na jkp ]_pq]hhu nah]pa` pk _knna_pera i]ejpaj]j_a W.Y* =jkpdan pdna]p _kj_anjo pda lnk)
_a`qna bkn hejgejc ai]eho pk `eo_qooa` _h]ooao* Sa qoa hejgejc pa_djemqao sdkoa a{a_perajaoo
s]o ia]oqna` $oaa ?d]lpan 0%( ]j` ep eo gjksj pd]p pdau _]jjkp lnk`q_a ] lanba_p hejgejc* Pda
ajne_da` k^fa_p)kneajpa` ik`ah _]j _kjp]ej snkjchu nalknpa` hejgo kn ieoo _kjja_pekjo pd]p ]na
lnaoajp* Sa ]hhare]pa` pdeo lnk^hai i]jq]hhu ejola_pejc ]hh pda _h]ooao pd]p odksa` ]j qj_ki)
ikj jqi^an kb hejgo( e*a*( kqpheano( ]j`( sdajaran ja_aoo]nu( ]`fqopa` pda nacqh]n atlnaooekjo
_kilkoejc pda hejgejc pa_djemqao pk _knna_phu d]j`ha oq_d qjatla_pa` oepq]pekjo* Sa naikra`
bnki kqn `]p]oap ]ju ai]eh ]qpki]pe_]hhu cajan]pa` ^u pda ^qc pn]_gejc ouopai ]j` pda nareoekj
_kjpnkh ouopai( ^a_]qoa pdau _kqh` ^e]o pda naoqhpo*
Pdna]po pk op]peope_]h _kj_hqoekj r]he`epu* Sa opnera` pk na`q_a pdna]po pk op]peope_]h _kj_hqoekj
r]he`epu ^u d]rejc ]hh pda Ola]ni]j _knnah]pekj _ka{e_eajpo ]j` ]hh pda nacnaooekj ik`aho oecjeb)
e_]jp ]p pda 55! harah*
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?d]lpan 1 Eilnkrejc @aba_p Lna`e_pekj =llnk]_dao Sepd Ai]eh @]p]
Pdna]po pk atpanj]h r]he`epu* Ej kqn ]llnk]_d sa ]j]huva kjhu klaj)okqn_a okbps]na lnkfa_po(
dksaran pda `arahkliajp ej ej`qopne]h ajrenkjiajp i]u `e{an ]j` _kj`q_p pk `e{anajp _ki)
lknpiajpo ej pda `arahklano( pdqo pk `e{anajp naoqhpo* =jkpdan atpanj]h r]he`epu pdna]p _kj_anjo
pda h]jcq]ca6 ]hh pda okbps]na ouopaio ]na `arahkla` ej FқҰқ* =hpdkqcd pdeo ]hhare]pao l]noejc
^e]o( _kiiqjepeao qoejc kpdan h]jcq]cao _kqh` d]ra `e{anajp `arahklan _qhpqnao ]j` pda opuha
kb ai]eho _]j r]nu* Pk k^p]ej ] ^appan cajan]hev]pekj kb pda naoqhpo( pdau odkqh` ^a paopa` kj
ej`qopne]h ouopaio ]j` kpdan k^fa_p)kneajpa` h]jcq]cao*
1*2 Nah]pa` Skng
Iejejc @]p] Bnki Ai]eh =n_derao
He ap ]h* |nop ejpnk`q_a` pda e`a] kb qoejc pda ejbkni]pekj opkna` ej pda i]ehejc heopo ]o ]j ]`)
`epekj]h lna`e_pkn bkn |j`ejc `aba_po ej okbps]na ouopaio W--4Y* Pdau _kj`q_pa` ] _]oa opq`u
kj ] oejcha okbps]na ouopai( qoa` ] jqi^an kb lnarekqohu gjksj lna`e_pkno ]j` `a|ja` jas
i]ehejc heop lna`e_pkno* I]ejhu oq_d lna`e_pkno _kqjpa` pda jqi^an kb iaoo]cao pk `e{anajp
i]ehejc heopo `qnejc pda `arahkliajp kb okbps]na naha]oao* Kja lna`e_pkn Pa_dI]ehejc( ^]oa`
kj jqi^an kb iaoo]cao pk pda pa_dje_]h i]ehejc heop `qnejc `arahkliajp( s]o ar]hq]pa` pk ^a
pda ikop decdhu n]jg _knnah]pa` lna`e_pkn sepd pda jqi^an kb `aba_po( ]ikjc ]hh pda lna`e_pkno
ar]hq]pa`* Kqn skngo `e{ano ej cajna ]j` cn]jqh]nepu kb `aba_po sa lna`e_p6 Sa _kj_ajpn]pa kj
`aba_po kj oi]hh okqn_a _k`a qjepo pd]p _]j ^a a]oehu nareasa`( ]j]huva`( ]j` eilnkra`* =hok
He ap ]h* `e` jkp naikra pda jkeoa bnki pda i]ehejc heopo( bk_qoejc kjhu kj okqn_a _k`a nah]pa`
iaoo]cao* L]ppeokj ap ]h* sana pda |nop pk ejpnk`q_a pda e`a] kb opq`uejc okbps]na ajpepu $bqj_)
pekj( _h]oo ap_*% j]iao ej ai]eho W-10Y* Pdau qoa` ] hejgejc ^]oa` kj oeilha j]iai]p_dejc( ]j`
bkqj` ] decd _knnah]pekj ^apsaaj pda ]ikqjp kb `eo_qooekjo ]^kqp ajpepeao ]j` pda jqi^an kb
_d]jcao ej pda okqn_a _k`a* Dksaran( L]ppeokj ap ]h* `e` jkp r]he`]pa pda mq]hepu kb pdaen hejgo
^apsaaj ai]eho ]j` okqn_a _k`a* Pk kqn gjksha`ca( kqn skng W-/Y s]o pda |nop pk ia]oqna pda
a{a_perajaoo kb hejgejc pa_djemqao bkn ai]eho ]j` okqn_a _k`a* Pdeo naoa]n_d eo pda |nop skng
pd]p qoao ejbkni]pekj bnki `arahkliajp i]ehejc heopo ]p _h]oo cn]jqh]nepu pk lna`e_p ]j` pk |j`
_knnah]pekj sepd okqn_a _k`a `aba_po* Kpdan skngo ]hok ]j]huva` `arahkliajp i]ehejc heopo ^qp
atpn]_pejc ] `e{anajp gej` kb ejbkni]pekj6 ok_e]h opnq_pqnao W/2Y( `arahklano̢ l]npe_el]pekj W-/1Y
]j` ejpan)lnkfa_po iecn]pekj W/1Y( ]j` aikpekj]h _kjpajp W-22Y*
@aba_p Lna`e_pekj
Pda i]ej `e{anaj_a ^apsaaj kqn skng ]j` pda bkhhksejc ]llnk]_dao eo pd]p kqn ]llnk]_d eo pda
|nop kja pk atlhkep ai]eh ]n_derao `]p] bkn `aba_p lna`e_pekj*
?d]jca Hkc)^]oa` @aba_p Lna`e_pekj =llnk]_dao* Pdaoa pa_djemqao qoa ejbkni]pekj atpn]_pa`
bnki pda ranoekjejc ouopai pk lanbkni `aba_p lna`e_pekj* J]c]ll]j ]j` >]hh lanbknia` ] opq`u
kj pda ej}qaj_a kb _k`a _dqnj $e*a*( pda ]ikqjp kb _d]jca pk pda oupai% kj pda `aba_p `ajoepu
ej Sej`kso Oanran .,,/ W-0-Y* Pdau bkqj` pd]p nah]pera _k`a _dqnj s]o ] ^appan lna`e_pkn pd]j
]^okhqpa _dqnj* D]oo]j ejpnk`q_a` ] ia]oqna kb pda _kilhatepu kb _k`a _d]jcao W5/Y ]j` qoa`
ep ]o `aba_p lna`e_pkn kj 2 klaj)okqn_a ouopaio* Ikoan ap ]h* qoa` ] oap kb _d]jca iapne_o pk
lna`e_p pda lnaoaj_a+]^oaj_a kb ^qco ej |hao kb A_heloa W-/3Y* Kopn]j` ap ]h* lna`e_p b]qhpo kj
psk ej`qopne]h ouopaio( qoejc _d]jca ]j` lnarekqo `aba_p `]p] W-1.Y* Pda ]llnk]_d ^u >anjopaej
ap ]h* qoao ^qc ]j` _d]jca ejbkni]pekj ej jkj)heja]n lna`e_pekj ik`aho W.3Y*
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1*3 Oqii]nu
Oejcha)ranoekj @aba_p Lna`e_pekj =llnk]_dao* Pdaoa iapdk`o ailhku pda daqneope_ pd]p pda
_qnnajp `aoecj ]j` ^ad]rekn kb pda lnkcn]i ej}qaj_a pda lnaoaj_a kb bqpqna `aba_po( ]ooqiejc
pd]p _d]jcejc ] l]np kb pda lnkcn]i pd]p eo d]n` pk qj`anop]j` eo ejdanajphu ikna neogu pd]j
_d]jcejc ] l]np sepd ] oeilhan `aoecj* >]oehe ap ]h* qoa` pda ?G iapne_o kj 4 ia`eqi)oeva`
ejbkni]pekj i]j]caiajp ouopaio W.-Y* Kdhookj ap ]h* qoa` oaran]h cn]ld iapne_o ej_hq`ejc pda
I_?]^a _u_hki]pe_ _kilhatepu kj ] paha_ki ouopai W-03Y* Ah Ai]i ap ]h* qoa` pda ?Giapne_o ej
_kjfqj_pekj sepd >ne]j`̢o _kqlhejc iapne_o W0,Y pk lna`e_p b]qhpo kj kja _kiian_e]h F]r] ouopai
W22Y* Oq^n]i]ju]i ap ]h* qoa` pda ?Giapne_o kj ] _kiian_e]h ?''+F]r] _]oa opq`u W-4/Y( sdeha
Cueikpdu ap ]h* lanbknia` ] oeieh]n ]j]huoeo kj Ikvehh] W44Y* J]c]ll]j ]j` >]hh aopei]pa` pda
lna)naha]oa `aba_p `ajoepu kb Sej`kso Oanran .,,/ sepd ] op]pe_ ]j]huoeo pkkh W-0,Y* J]c]ll]j
ap ]h* qoa` ] _]p]hkc kb okqn_a _k`a iapne_o pk lna`e_p lkop naha]oa `aba_po ]p pda ik`qha harah
kj |ra Ie_nkokbp ouopaio( ]j` bkqj` pd]p ep s]o lkooe^ha pk ^qeh` lna`e_pkno bkn kja ej`ere`q]h
lnkfa_p( ^qp pd]p jk lna`e_pkn skqh` lanbkni sahh kj ]hh pda lnkfa_po W-0.Y* Veiiani]jj ap ]h*
]llhea` ] jqi^an kb _k`a iapne_o kj pda A_heloa E@A W.-.Y*
Kpdan =llnk]_dao* Kopn]j` ap ]h* _kj`q_pa` ] oaneao kb opq`eao kj pda sdkha deopknu kb `e{anajp
ouopaio ej kn`an pk ]j]huva dks pda _d]n]_paneope_o kb okqn_a _k`a |hao _]j lna`e_p `aba_po W-1,7
-1-7 -1/Y* Kj pdeo ^]oeo( pdau lnklkoa` ]j a{a_pera ]j` ]qpki]p]^ha lna`e_pera ik`ah ^]oa` kj
oq_d _d]n]_paneope_o $a*c*( ]ca( hejao kb _k`a% W-1/Y* Veiiani]jj ]j` J]c]ll]j qoa` `alaj`aj)
_eao ^apsaaj ^ej]neao pk lna`e_p `aba_p W.-,Y* I]n_qo ap ]h* qoa` ] _kdaoekj ia]oqnaiajp ^]oa`
kj HOE bkn `aba_p lna`e_pekj kj ?'' ouopaio W-.3Y* Jaqd]qo ap ]h* qoa` ] r]neapu kb ba]pqnao kb
Ikvehh] pk `apa_p rqhjan]^ehepeao( ] oq^oap kb ^qco sepd oa_qnepu neogo W-00Y* Skhb ap ]h* ]j]huva`
pda japskng kb _kiiqje_]pekjo ^apsaaj `arahklano $e*a*( ejpan]_pekjo% pk qj`anop]j` dks pdau
]na nah]pa` pk eooqao ej ejpacn]pekj kb ik`qhao kb ] ouopai W.,/Y* Pdau _kj_alpq]heva` _kiiq)
je_]pekj ]o ^]oa` kj `arahklan̢o _kiiajpo kj skng epaio* Bej]hhu( O]ni] ap ]h* lnklkoa` ] pkkh
pk reoq]hhu atlhkna nah]pekjodelo ^apsaaj `arahklano( eooqa nalknpo( _kiiqje_]pekj $^]oa` kj
ai]eh ]n_derao ]j` _kiiajpo ]j` ]_perepu kj eooqa nalknpo%( ]j` okqn_a _k`a W-3-Y*
1*3 Oqii]nu
Sad]ra lnaoajpa` ] jkrah ]llnk]_d pk _knnah]pa lklqh]nepu kb okqn_a _k`a ]npeb]_po sepdej ai]eh
]n_derao pk okbps]na `aba_po* Sa ]hok ejraopec]pa` sdapdan oq_d iapne_o _kqh` ^a qoa` pk lna)
`e_p lkop)naha]oa `aba_po* Sa odksa` pd]p( sdeha pdana eo ] oecje|_]jp _knnah]pekj( lklqh]nepu
iapne_o ^u pdaioahrao `k jkp kqplanbkni okqn_a _k`a ]j` _d]jca iapne_o ej panio kb lna`e_)
pekj lksan* Dksaran( sa lnkre`a` are`aj_a pd]p( ej _kjfqj_pekj sepd okqn_a _k`a ]j` _d]jca
iapne_o( lklqh]nepu iapne_o _]j ^a qoa` pk ej_na]oa atlh]j]pera ]j` lna`e_pera lksan kb ateopejc
`aba_p lna`e_pekj pa_djemqao*
Na}a_pekj* Lklqh]nepu iapne_o ]na ianahu mq]jpep]pera6 Sa `k jkp gjks sdu _kqjpejc pda jqi)
^an kb ai]eho nabannejc pk ] _k`a ajpepu eo ] na]okj]^ha lna`e_pkn bkn okbps]na `aba_po* Sa _kqh`
cqaoo pd]p ajpepeao ]na lklqh]n ]j` `arahklano ]na p]hgejc ]^kqp pdai ^a_]qoa pdau ]na ej_kn)
na_phu `aoecja` kn lnaoajp kpdan gej`o kb eooqao* Pk qj`anop]j` sdu kqn iapdk` skngo ]j`
bqnpdan eilnkra ep( pda _kjpajp kb a]_d hejga` ai]eh odkqh` ^a i]jq]hhu ejola_pa` ^u _kj`q_p)
ejc ] mq]hep]pera ejraopec]pekj* Pdeo eo l]npe]hhu `kja ej pda skng sa lnaoajp ej pda jatp _d]lpan
]j` eo pda ikper]pekj bkn skng sa lnaoajp ej L]np EEE*
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?d]lpan 2
Oqllknpejc Lnkcn]i ?kilnadajoekj Sepd Ai]eho
Ej ?d]lpan 0 sa lnaoajpa` hecdpsaecdp pa_djemqao bkn na_kjja_pejc ai]eho ]j` _k`a ]npeb]_po(
]j` ej ?d]lpan 1 sa odksa` ] |nop o_aj]nek ej sde_d pdeo jkrah bkni kb ejbkni]pekj _]j ^a qoa`
pk oqllknp okbps]na `arahkliajp6 `aba_p lna`e_pekj* Ej pdeo _d]lpan( sa lnaoajp ]jkpdan o_aj]nek
ej sde_d ai]eh `]p] lnkra` pk ^a qoabqh6 lnkcn]i _kilnadajoekj*
>u qoejc kqn hecdpsaecdp pn]_a]^ehepu pa_djemqao( sde_d lnkre`a naoqhpo ej ] bas oa_kj`o araj
sdaj hejgejc kja _k`a ajpepu pk pdkqo]j`o kb ai]eho( sa eilhaiajpa` Nai]eh( ]j A_heloa lhq)
cej( pk i]ga ai]eh `]p] ]r]eh]^ha ej pda lh]_a sdana `arahklano olaj` ikop kb pdaen peia̞E@Ao*
Oq^oamqajphu( sa qoa` Nai]eh pk ranebu pd]p d]rejc ai]eh `]p] ]p `eolko]h ej pda `arahkliajp
ajrenkjiajp ajd]j_ao p]ogo nah]pa` pk lnkcn]i _kilnadajoekj ]j` okbps]na `arahkliajp*
2*- Kranreas
@arahklano olaj`ikop kb pdaen lnkcn]iiejc peia kj okbps]na i]ejpaj]j_a ]j` lnkcn]i _ki)
lnadajoekj* >apsaaj 41! ]j` 5,! kb pda chk^]h _kop kb ] okbps]na ouopai eo `qa pk okbps]na
i]ejpaj]j_a ]_perepeao W237 -30Y( sde_d ]na ej ] h]ncahu $ql pk 2,!% lnkcn]i _kilnadajoekj
p]ogo W05Y*
?ha]n( _kilnadajoera( ]j` ql`]pa` okbps]na `k_qiajp]pekj skqh` ^a ]j a{a_pera ]llnk]_d pk
na`q_a peia olajp ej lnkcn]i _kilnadajoekj* Jaranpdahaoo( ej`qopne]h `arahklano nalknp dks
`k_qiajp]pekj eo _kiikjhu ej]`amq]pa( kqp`]pa`( ]j` d]n` pk napneara kn hejg pk ]_pq]h okqn_a
_k`a ajpepeao W--0Y* Klaj okqn_a `arahkliajp lnkfa_po ]na oeieh]nhu ]{a_pa` ^u eooqao nah]pa` pk
`k_qiajp]pekj W4.Y*
Ej oi]hh _k)hk_]pa` `arahkliajp pa]io( qjlh]jja` b]_a)pk)b]_a iaapejco ]na pda b]rknepa bkni
kb _kiiqje_]pekj sdaj `arahklano b]_a lnkcn]i _kilnadajoekj lnk^haio W--0Y* @arahklano
sdk jaa` pk qj`anop]j` okqn_a _k`a ajpepeao $a*c*( pk gjks pda `aoecj n]pekj]ha ^adej` ] _anp]ej
eilhaiajp]pekj ̞pdaikop _kiikj ejbkni]pekj jaa` bkn ] `arahklan W-,5Y%( ]j` _]jjkp |j` pda
]llnklne]pa `k_qiajp]pekj( oeilhu mqanu kpdan lnkcn]iiano* Pdeo okhqpekj( ^aoe`ao `eonqlpejc
`arahklano̢ ]ppajpekj ]j` nap]ejejc gjksha`ca ^u ] bas `arahklano( eo ej]llhe_]^ha pk h]nca kn
`eopne^qpa` `arahkliajp lnkfa_po*
@arahklano( pdqo( nalh]_a b]_a)pk)b]_a iaapejco sepd aha_pnkje_ _kiiqje_]pekj ia]jo* Ejop]jp
iaoo]cejc( segeo( bknqio ]na re]^ha klpekjo( ^qp pda `a_eoera nkha eo lh]ua` ^u ai]eho W3/Y* ?kj)
oe`anejc pda ^na]`pd kb pda ejbkni]pekj pd]p eo oqllkoa` pk ^a bkqj` ej i]ehejc heopo $a*c*( ejbkn)
i]pekj ]^kqp dks pk lanbkni ] ola_e|_ `arahkliajp p]og( _h]ne|_]pekj kj _anp]ej eilhaiaj)
p]pekj `ap]eho( atlh]j]pekj kb decd)harah `aoecj `a_eoekjo%( ]j` pd]p na]`ano ]na ]^ha pk ]hs]uo
35
?d]lpan 2 Oqllknpejc Lnkcn]i ?kilnadajoekj Sepd Ai]eho
ranebu pda _kjpatp kb kjckejc `eo_qooekjo ]j` `a_e`a sdapdan pda napneara` ejbkni]pekj ]llheao
pk pdaen oepq]pekj( sa ]ncqa pd]p ai]eho _]j ^a qoa` pk dahl lnkcn]i _kilnadajoekj p]ogo*
Sa lnaoajp NAҧқңҦ( ] lhqcej bkn A_heloa( sde_d ejpacn]pao ai]eh ]n_derao ej pda E@A* NAҧқңҦ eo
] na_kiiaj`]pekj ouopai bkn ai]eho6 Ep ]hhkso `arahklano pk a]oehu napneara `eo_qooekjo nah]pa`
pk pda _dkoaj _k`a ajpepeao* Pda ln]_pepekjan _]j na]` ]j` ha]nj bnki lnarekqo `eo_qooekjo k_)
_qnna` ]ikjc lnkcn]iiano( pdqo ]__aooejc ]j ql`]pa` ]j` a{a_pera bkni kb _kilhaiajp]nu
`k_qiajp]pekj* Qoejc Nai]eh pda ejpan]_pekj sepd pda ai]eho eo sepdej pda `arahkliajp aj)
renkjiajp( e*a*( pda lnkcn]iian eo jkp bkn_a` pk bnamqajp _kjpatp osep_dao ]j` _]j nap]ej pda
_qnnajp `arahkliajp oepq]pekj*
?kjpne^qpekjo kb pda _d]lpan* Ej pdeo _d]lpan( sa lnaoajp pda bkhhksejc _kjpne^qpekjo6
̩ Sa _na]pa NAҧқңҦ( ]j A_heloa lhqcej ^]oa` kj kqn ai]eh)pk)_k`a hejgejc ]llnk]_d* NAҧқңҦ i]gao
ai]eh `]p] ]r]eh]^ha ej pda E@A( e*a*( pda lh]_a sdana `arahklano olaj` ikop kb pdaen peia*
̩ Sa odks pd]p d]rejc ai]eh `]p] ]p `eolko]h ajd]j_ao ] jqi^an kb lnkcn]i _kilnadajoekj p]ogo*
Sa qoa NAҧқңҦ ]j` pda _kjja_pekj ^apsaaj ai]eho ]j` okqn_a _k`a pk _kilhapa pdeo p]og*
Opnq_pqna kb pda _d]lpan* Ej Oa_pekj 2*. sa lnaoajp NAҧқңҦ( kqn na_kiiaj`an bkn ai]eho ]j`(
ej Oa_pekj 2*/( sa ehhqopn]pa dks sa _]j atlhkep ai]eh `]p] qoejc ep bkn ]qciajpejc lnkcn]i
_kilnadajoekj* Ej Oa_pekj 2*0sa lnaoajp pda nah]pa`skng( ]j`sa oqii]neva kqn _kjpne^qpekjo
ej Oa_pekj 2*1*
2*. NAҧқңҦ6 Na_kiiaj`ejc Ai]eho
Sdaj ejpnk`q_ejc pda _kj_alp kb klaj okqn_a lnkfa_po( Bkcah ejrepao pk qoa i]ehejc heopo ̤]o iq_d
]o lkooe^ha( ]j` ]o _kjole_qkqohu ]o lkooe^hḁ( oej_a ̤oa]n_dejc ej pdai Wbkn ]josano pk pa_dje_]h mqao)
pekjoY _]j lnk`q_a ]josano̥ W3/Y* Jaranpdahaoo( psk _nepe_]h eooqao dej`an pda a{a_perajaoo kb i]eh)
ejc heopo ej oqllknpejc lnkcn]i _kilnadajoekj ]j` okbps]na arkhqpekj ]j]huoeo6
-* I]ehejc heopo opkna ranu h]nca ]ikqjpo kb iaoo]cao6 Pda ]n_dera kb Hejqt _kqjpo ikna
pd]j kja iehhekj iaoo]cao( pda i]ehejc heopo kb oi]hhan ^qp ]_pera lnkfa_po _kqjp pajo kb
pdkqo]j`o kb ai]eho* Bej`ejc( ej oq_d ]n_derao( pda ikop nahar]jp ejbkni]pekj _kj_anjejc
] ola_e|_ _k`a ajpepu eo ] jkj)pnere]h p]og( ]j` eilknp]jp `eo_qooekjo _kqh` ^a ieooa` W54Y*
.* @arahkliajp i]ehejc heopo `eo_qoo pkle_o nah]pa` pk lnkfa_p `arahkliajp ]j` ]na _kjpej)
qkqohu na]` ]j` sneppaj ^u `arahklano* @arahklano olaj` ikop kb pdaen lnkcn]iiejc(
`aoecjejc( ]j` qj`anop]j`ejc peia sepdej E@Ao W--0Y* Dksaran( jk i]ppan dks iq_d na)
h]pa` ai]eho ]na pk okbps]na `arahkliajp( lnkcn]io pd]p ]na atpanj]h pk E@Aoi]j]ca pdai(
okiapeiao araj ej ] sa^ ^nksoan* Pdanabkna ai]eho ]na _kilhapahu `eo_kjja_pa` bnki pda
`arahkliajp ajrenkjiajp*
Sa `areoa` NAҧқңҦ pk p]_gha ^kpd eooqao* NAҧқңҦ na_kiiaj`o pda ai]eho pd]p ]na nah]pa` pk
ola_e|a` _k`a ]npeb]_po( ^u qoejc pda hecdpsaecdp pa_djemqao sa `areoa` ]j` pdknkqcdhu ar]hq)
]pa` bkn pdeo p]og W-/7 -4Y* Pdeo na`q_ao pda ]ikqjp kb iaoo]cao pk ^a na]` ^u kn`ano kb i]cje)
pq`a( ]j` hapo ln]_pepekjano bk_qo kj pda ai]eho nah]pa` pk pdaen p]ogo* Ej ]``epekj( NAҧқңҦ eo ]
4,
2*. NAҧқңҦ6 Na_kiiaj`ejc Ai]eho
ik`qh]n lhqcej bkn pda A_heloa E@A( pdqo ]ikjc kpdan ^aja|po( ep ]hhkso `arahklano pk $-% oeiqh)
p]jakqohu ejola_p _k`a ]j` _kjpajp kb iaoo]cao( a]oehu $.% lnkilp na_krana` pn]_a]^ehepu hejgo
^apsaaj _k`a ]j` ai]eho( ]j` $/% iejeieva pda `eonqlpera _kjpatp osep_dao ja_aoo]nu pk ]__aoo
ai]eh `]p] sdeha lnkcn]iiejc*
A_heloa d]o ^aaj kqn p]ncap E@A ^a_]qoa kb epo ik`qh]n ]j` lhqcc]^ha opnq_pqna( epo oecje|_]jp
]ikqjp kb qoano $sdk _]j ^aja|p bnki NAҧқңҦ( ]j` lnkre`a baa`^]_g bkn bqnpdan eilnkraiajp%(
]j` epo oqllknp bkniqhpelha h]jcq]cao* Pda _qnnajp eilhaiajp]pekj kb NAҧқңҦ eo p]ncapa` pk ҤқҰқ
ouopaio( dksaran kqn hecdpsaecdp hejgejc pa_djemqao d]ra lnkraj pk ^a a{a_pera bkn ] jqi^an
kb kpdan h]jcq]cao $a*c*( A?I=OҝҬңҪҮ( LDL% W-4Y7 pda iqhpe)h]jcq]ca oqllknp kb A_heloa _]j ^a
qoa` pk atl]j` NAҧқңҦ pk kpdan h]jcq]cao sepd ] iejkn a{knp*
Oej_a NAҧқңҦ _]j ^a _kjoe`ana` ] na_kiiaj`]pekj ouopai( sa `ap]eh ep ^u bkhhksejc pda `ereoekj
`ao_ne^a` ^u Nk^ehh]n` ap ]h* W-25Y6 = na_kiiaj`an ouopai ejrkhrao6 ] `]p])_khha_pekj ia_d]jeoi
pk opkna `arahkliajp)lnk_aoo `]p] ]j` ]npeb]_po ej ] ik`ah( ] na_kiiaj`]pekj ajceja pk ]j]huva
pda `]p] ]j` cajan]pa na_kiiaj`]pekj( ]j` ] qoan ejpanb]_a pk pneccan na_kiiaj`]pekjo ]j`
lnaoajp pda naoqhpo*
2*.*- @]p])_khha_pekj Ia_d]jeoi
Becqna 2*- odkso pda ]n_depa_pqna sa `areoa` bkn NAҧқңҦ* Ejepe]hhu sa `areoa` ] op]j`)]hkja
okhqpekj( ej sde_d NAҧқңҦ s]o _kilkoa` kb pda A_heloa lhqcej ]j` oeilhu qoa` ai]eho opkna`
ej pda qoano̢ ai]eh _heajp* Pdeo ]llnk]_d d]` `eo]`r]jp]cao6 Bkn at]ilha( ai]eho d]` pk ^a
|hao ej I>ҩҲ bkni]p ]j` _kqh` jkp ^a ik`e|a` pk ]rke` _kj_qnnaj_u eooqao sepd pda ai]eh
_heajp7 `arahklano skngejc kj pda o]ia lnkfa_p _kqh` jkp od]na ejbkni]pekj oq_d ]o n]pejc7 ]ju
_kilqp]pekj $a*c*( |j`ejc pda hejgo ^apsaaj _h]ooao ]j` ai]eho% eo `kja _heajp)oe`a ]j` iqop ^a
nalhe_]pa` ^u a]_d _heajp* ?qnnajphu NAҧқңҦ eo i]`a kb ] oanran $habp)d]j` oe`a kb Becqna 2*-% ]j`
]j A_heloa lhqcej $necdp)d]j` oe`a%*
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Becqna 2*-6 Pda ]n_depa_pqna kb Nai]eh
Pda NAҧқңҦ oanran d]j`hao pda `]p] qoa` ^u pda lhqcej* Ep d]o pk ^a ejop]hha` ^u ]ju knc]jev])
pekj sehhejc pk qoa NAҧқңҦ ]j` ep naheao kj pda `k_qiajp)kneajpa` `]p]^]oa ?ҩүҝҢ@>-( sde_d
lnkre`ao ] NAOPbqh FOKJ =LE ]__aooe^ha pdnkqcd DPPL namqaopo* Oej_a ai]eho ]na opkna` ej ]
`k_qiajp)kneajpa` `]p]^]oa( sa _]j _d]jca pda iap])ik`ah sepdkqp d]rejc pk iecn]pa `]p] pk
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] jas o_dai]( ]j` sa _]j qoa I]lNa`q_a. bqj_pekjo pk l]n]hhaheva p]ogo ]ikjc _knao kn _hqo)
pano kb _kilqpano* Iknakran( d]rejc ] _ajpn]heva` oanran bkn opknejc ai]eh `]p] d]o ] jqi^an kb
]`r]jp]cao* Bkn at]ilha( ep ]hhkso iqhpelha _kjja_pekjo( pdqo aj]^hejc iqhpelha `arahklano pk
skng oeiqhp]jakqohu qoejc ] oejcha ai]eh ]n_dera* Pdeo _]j ^a ]j ]`r]jp]ca sdaj n]pejc ai]eh
nahar]j_a6 Sdajaran `arahklano napneara ]j ennahar]jp ai]eh $pn]_a]^ehepu hejgo _]jjkp ^a ]hs]uo
lanba_p%( pdau _]j n]pa ep ]o jkj)ejpanaopejc( ]j` ]hh pda pa]i skqh` ^aja|p bnki pdeo ejbkni])
pekj*
Pk lklqh]pa ?ҩүҝҢ@>( sa `areoa` ]j )LONQ¯IMG ,A­EQ pd]p d]j`hao `e{anajp okqn_ao $a*c*(
I>ҩҲ ]n_derao( IқҬҥIқңҦ%( atpn]_po pda oaha_pa` ai]eho( ]j` ejop]jpe]pao pdai ]o `k_qiajpo
ej ?ҩүҝҢ@>* Sa ]hok _na]pa` ] LKL+EI=L `]aikj pk d]j`ha jashu na_aera` iaoo]cao( pdqo
gaalejc ai]eh `]p] ql`]pa`*
Pda I>ҩҲ eilknpan _]j ]hok ^a nqj ]o ] `]aikj pk gaal `]p] bnki pdeo okqn_a ql`]pa`* Ej b]_p(
] jqi^an kb lklqh]n ai]eh _heajpo $a*c*( Ikvehh] Pdqj`an^en` ]j` nah]pa` _heajpo( =llha I]eh(
Aq`kn]% qoa pda I>ҩҲ bkni]p pk opkna pda iaoo]cao kj sde_d pdau klan]pa* D]rejc ] nqjjejc
`]aikj pd]p gaalo I>ҩҲ ej ouj_ eo ] `a_eoera ^aja|p6 Ln]_pepekjano ]na ]^ha pk eiia`e]pahu
p]ga ]`r]jp]ca kb pda ai]eho ]hna]`u ]n_dera` ^u pdaen ai]eh _heajpo( fqop ^u lkejpejc pda NAҧқңҦ
oanran pk pda necdp bkh`ano* Bnki pd]p ikiajp jas kn ik`e|a` iaoo]cao ej pda ai]eh _heajp sehh
^a ]hok ]__kn`ejchu ql`]pa` ej NAҧқңҦ*
2*.*. Na_kiiaj`]pekj Ajceja
Pda na_kiiaj`]pekj ajceja ]j]huvao pda `]p] opkna` ej pda NAҧқңҦ oanran ]j` cajan]pao pda
na_kiiaj`]pekj bkn pda lnkre`a` _kjpatp* Qoano ola_ebu pda _kjpatp `ena_phu bnki pda A_heloa
ajrenkjiajp6 Pdau oaha_p pda l]_g]cao ]j` _h]ooao ej sde_d pdau ]na ejpanaopa` ]j` pneccan pda
ajceja* Pda na_kiiaj`]pekj _kjoeopo ej lnaoajpejc ai]eho pd]p `eo_qoo pda _dkoaj _h]ooao( ]o
pdau iecdp ^a qoabqh bkn lnkcn]i _kilnadajoekj ]j` ]qciajpejc ]s]najaoo*
=ju _kilkjajp kb pda NAҧқңҦ lhqcej pd]p jaa`o ai]eh `]p] `ena_phu mqaneao pda ?ҩүҝҢ@> oanran
pdnkqcd DPPL namqaopo ^u oaj`ejc ]j` na_aerejc FOKJ k^fa_po* =o ]j at]ilha sa oaa dks pda
Pn]_a]^ehepu Ajcejaskngo ej ln]_pe_a* Sdaj qoano klaj ] _h]oo bnki pda l]_g]ca atlhknan kn _d]jca
p]^ ej pda i]ej a`epkn( NAҧқңҦ ]qpki]pe_]hhu pneccano pda Pn]_a]^ehepu Ajceja* Oej_a pda Pn]_a)
]^ehepu Ajceja napnearao pda hejgo ^apsaaj _h]ooao ]j` ai]eho ^u qoejc hecdpsaecdp patp)i]p_dejc
pa_djemqao $oaa ?d]lpan 0%( ep `kao jkp namqena ]``epekj]h ejbkni]pekj kpdan pd]j pda bqhhu mq]h)
e|a` _h]oo j]ia* Pda ranu |nop peia qoano namqaop ai]eho bkn ] _h]oo( NAҧқңҦ lhqcej cajan]pao ]
jas ola_e]heva` ?ҩүҝҢ@> reas pd]p eilhaiajpo pda hejgejc lnk_a`qna( ]j` lani]jajphu ]``
ep pk pda `]p]^]oa* Bnki pd]p ikiajp kj( aranu peia ai]eho bkn pda o]ia _h]oo ]na namqaopa`( pda
NAҧқңҦ lhqcej sehh mqanu pda reas pk k^p]ej pda ai]eho* Pda |nop peia pda reas eo nqj( ?ҩүҝҢ@>
]llheao ep pk ]hh pda ai]eho pk |j` pda ]llnklne]pa `k_qiajpo* Pda naoqhpo sehh ^a opkna` ]j`
oq^oamqajp namqaopo sehh ^a oanra` ej na]h)peia* Iknakran( oej_a pda reas naoqhpo ]na opkna` ej ]
>)pnaa( sdaj jas ai]eho ]na opkna`( pda reas sehh ^a ql`]pa` ]__kn`ejchu ej hkc]nepdie_ peia*
Pda n]pejc ajceja eo ^]oa` kj ?ҩүҝҢ@> ql`]pa ]j` reas bqj_pekjo*
Oej_a kqn hecdpsaecdp iapdk`o k{an `e{anajp pn]`a)k{o ^apsaaj lna_eoekj ]j` na_]hh( qoano
_kqh` |j` okia kb pdai pk ^a ikna ]llnklne]pa bkn pdaen jaa`o* Bkn pdeo na]okj( sa ej_hq`a`
]hh pda iapdk`o ej pda Pn]_a]^ehepu Ajceja kb pda NAҧқңҦ oanran ]j` hap pda oanran ]`iejeopn]pkn
_kj|cqna pda lnabanna` klpekj*
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2*. NAҧқңҦ6 Na_kiiaj`ejc Ai]eho
2*.*/ Qoan Ejpanb]_a
Becqna 2*. lnaoajpo pda NAҧқңҦ lhqcej ]o oaaj `qnejc ] `arahkliajp oaooekj ej pda A_heloa E@A*
1
2
3
4
5
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Becqna 2*.6 Pda NAҧқңҦ Lhqcej
L]_g]ca Atlhknan* Pdeo eo pda ajpnu lkejp bkn ejpan]_pejc sepd NAҧқңҦ ]j` pneccanejc epo na_ki)
iaj`]pekj ajceja $Becqna 2*.( Lkejp -%* Pda |nop peia NAҧқңҦ eo qoa`( pda `arahklan oaha_po pda
_h]ooao ]j` l]_g]cao kb ejpanaop ]j` op]npo pda oa]n_d ^u _he_gejc NAҧқңҦ oa]n_d ej pda lklql
iajq* >u oaha_pejc ] l]_g]ca( pda oa]n_d sehh ^a na_qnoerahu lanbknia` ej ]hh pda oq^_h]ooao*
Kj_a pda lnk_aoo eo _kilhapa`( jatp pk a]_d _dkoaj ajpepu ej pda L]_g]ca Atlhknan( pda qoan oaao
] jqi^an $Lkejp .%( sde_d odkso dks i]ju ̤depo̥ a]_d ajpepu d]o sepdej pda i]ehejc heop( pdqo
a{a_perahu ia]oqnejc pda lklqh]nepu kb pda ajpepeao $oaa ?d]lpan 1%* =o sa `eo_qoo ej Oa_pekj 2*/(
pda lklqh]nepu _]j ^a qoa` ]o ]j ajpnu lkejp pk opq`u ]j qjgjksj ouopai*
Ai]eho Reas* Kj_a ] oa]n_d d]o ^aaj lanbknia`( pda qoan _]j _he_g kj ]ju ej`ata` _h]oo ej pda
l]_g]ca atlhknan( kn klaj+_d]jca ] _h]oo ej pda a`epkn $Lkejp /% ]j` pda Ai]eho Reas $Becqna 2*.(
Lkejp 0% sehh ^a ql`]pa` ]__kn`ejchu* Pda reoq]hev]pekj qoa` ej pdeo l]jah _kjrauo iqhpelha
`ap]eho6 -* Pdaiaoo]cao ]na oknpa` ^u peia( .* pda pdnaa _khqijo $j]iahu `]pa( ]qpdkn( ]j` oq^fa_p%
_dqjg pda i]ej iap]`]p]( ]j` /* pda jaopa` pnaa h]ukqp lnaoanrao pda `eo_qooekj pdna]`o* Pdeo
reas eo oeieh]n pk pda kja lnaoajpa` ej _kiikj ai]eh _heajpo6 Ep o_]hao pk ] r]op jqi^an kb ai]eho
]j` cerao ] pailkn]h `eiajoekj* Pda h]ppan ba]pqna eo ejpanaopejc bnki ] lnkcn]i _kilnadajoekj
lkejp kb reas6 Araj pdkqcd pda okqn_a _k`a eo ql`]pa`( ep eo lkooe^ha pk s]hg ^]_g ej peia( ^u
na]`ejc pda ai]eho `eo_qooejc ] _h]oo ej pda l]op* Ej i]ehejc heopo ai]eho ]na knc]jeva` ej pdna]`o6
Sdajaran pdana eo ] nalhu kj ]j ai]eh( oq^oamqajp ai]eho ]na d]j`ha` ej `eo_qooekj pdna]`o ^u
ai]eh _heajpo* NAҧқңҦ oqllknpo pdna]`o ej pda Ai]eho Reas( ]j` ej pda Ai]eh ?kjpajp Reas* Pdeo
ajd]j_ao ai]eh na]`]^ehepu ]j` pda `eo_qooekj _kjpatp eo ikna atlhe_ep* Sepd pda oa]n_d ^kt
$Lkejp 1%( pdau _]j bqnpdan na|ja pdaen oa]n_d qoejc gauskn` ]j`+kn nacqh]n atlnaooekjo*
Ai]eho Reoq]hev]pekj* Sepd pdeo reas $Lkejp 2%( qoano _]j oaa dks pda nah]pa` ai]eho ]na `eo)
pne^qpa` ej peia* Pdeo reas odkso pda ai]eho nah]pa` pk pda _dkoaj _h]oo ]o ] ^]n _d]np6 Pda x)
]teo eo ] `eo_napa peiaheja( olhep ej ^ejo kb amq]h `qn]pekj( ]j` pda daecdp eo pda jqi^an kb ai]eho
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at_d]jca` `qnejc a]_d lanek` kb peia* Pdeo cn]ld ]hhkso `arahklano pk oaa pnaj`o ej `eo_qooekjo
nah]pa` pk pda _dkoaj _h]oo* Sdaj qoano |j` ] oecje|_]jp lanek` ]j` _he_g kj ] ^]n( pda Ai]eho
reas $Lkejp 0% odkso kjhu pdkoa ai]eho* Pdeo reas eo ^]oa` kj DPIH ]j` F]r]o_nelp* >u qoejc
pda OSP >nksoan( kja _]j ej_hq`a DPIH l]cao ]j` ejpan]_pera f]r]o_nelp sepdej A_heloa ]j`
qoa f]r])pk)f]r]o_nelp ]j` f]r]o_nelp)pk)f]r] _]hh^]_go pk i]ga pda reas ejpan]_pejc sepd pda aj)
renkjiajp* Ej pdeo s]u( pda o]ia reoq]hev]pekj _]j ^a ]__aooa` pdnkqcd ] sa^ ^nksoan kqpoe`a
kb A_heloa $sa _]j ei]ceja ] i]j]can qoejc pdeo ba]pqna%( ]hh pda a{a_pera f]r]o_nelp reoq]hev]pekj
he^n]neao pd]p ]na ]r]eh]^ha _]j ^a qoa`( ]j` pda E@A eo ikna naolkjoera pd]j sdaj qoejc A_heloa
reoq]hev]pekjo*
Ai]eh ?kjpajp Reas* Lkejp 3 ej Becqna 2*. `ap]eho pda l]jah pd]p eo klaja` sdaj ] ola_e|_ ai]eh
eo oaha_pa` ej pda Ai]eho Reas* Epo _kjpajp eo ]hok reoq]h6 = ^kt lnaoajpo pda iap]`]p]( `e{anajp
_khkno ]j` ^]no `eopejcqeod pda `e{anajp mqkp]pekj haraho( ]j` ] ^kh` na` pulab]_a decdhecdpo
pda j]ia kb pda _h]oo bkn sde_d pda ai]eh s]o na_kiiaj`a`* Qoano _]j ]hok n]pa pda eilkn)
p]j_a+nahar]j_a kb ai]eho ej pdeo reas $Lkejp 4%( pdeo n]pejc sehh ^a od]na` ]j` ]ran]ca` sepd pda
kpdan qoano( pdqo _na]pejc ] ok_e]h n]pejc*
Ai]ehSnepan Reas* Sepd NAҧқңҦ( qoano _]j jkp kjhu _kjoqia ai]eh ejbkni]pekj( ^qp ]hok lnk`q_a
ep* >u oaha_pejc ]ju jqi^an kb ajpepeao ej pda l]_g]ca atlhknan ]j`+kn ] ojellap ej pda _k`a
a`epkn ]j` _he_gejc ] ^qppkj ] jas ai]eh eo ]qpki]pe_]hhu lnal]na`( sdkoa ^k`u ej_hq`ao pda
_dkoaj ejbkni]pekj* Pda Ai]eh Snepan reas $Lkejp 5% odkso pda ejpania`e]pa naoqhp* Qoano _]j
pdaj _kilhapa pda iaoo]ca ^u d]j`* Pda _k`a ojellapo ]j` bqhhu mq]he|a` j]iao kb ajpepeao ]na
]qpki]pe_]hhu ej_hq`a` ej pda ai]eh ^k`u*
A`epkn oqllknpIkop peia pd]p `arahklano olaj` qoejc E@Ao eo bk_qoa` kj pda a`epkn( sdana pdau
]_pq]hhu skng sepd pda okqn_a _k`a* Pdau iecdp s]jp pk i]teieva pda a`epkn pk _kilhapahu |hh
pda o_naaj* >u `kejc ok( pda reaso kb NAҧқңҦ ]na jkp reoe^ha* Pdanabkna( sa ajd]j_a pda A`epkn
epoahb pk lnkre`a oqllknp ej pdeo oepq]pekj* I]ngano $Lkejp -,% oecj]h cajan]h lkejp kb ejpanaop ej
]ju kb pda naokqn_a |hao* Sa d]ra qoa` pda ^kkgi]ng i]ngano pk lnkre`a ejbkni]pekj ]^kqp
]hh pda _h]oo j]iao reoe^ha ej pda okqn_a _k`a a`epkn( pk sde_d okia ai]eho d]ra ^aaj hejga`* =
pkkh^]n ^qppkj pneccano i]ngano( ok pd]p qoan _]j `a_e`a sdapdan pk odks pdai*
Chk^]h ai]eh |hpanejc @qnejc kqn _]oa opq`eao sa k^p]eja` ] _kjoe`an]^ha jqi^an kb ai]eho(
pd]p ej`aa` nabanna` pk ] _h]oo ej mqaopekj( ^qp sana ennahar]jp ej ] lnkcn]i _kilnadajoekj
_kjpatp* Pda r]op i]fknepu kb oq_d ennahar]jp iaoo]cao ]na ]qpki]pe_]hhu cajan]pa` ]j` oajp
^u eooqa nalkoepknu ouopaio( kn ^u ranoekj _kjpnkh ouopaio bkn `ap]ehejc _kiiepo $a*c*( oaa Bec)
qna 2*/%* Pdaoa ai]eho ej_hq`a heopejco kb ]hh _h]ooao pd]p ]na l]np kb a]_d _kiiep kn `aba_p nalknp(
sde_d eo d]n`hu nahar]jp bkn pdaen qj`anop]j`ejc*
Becqna 2*/6 At_anlp kb ] nah]pa`( dksaran ennahar]jp( hejga` ai]eh
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Becqna 2*06 Ai]eh |hpanejc _kj|cqn]pekj
NAҧқңҦ ej_hq`ao ]iaoo]ca |hpanejc ba]pqna pk nafa_piaoo]cao ^]oa` kj oq^fa_p ]j` ]qpdkn |ah`o*
Pda |hpanejc _kj|cqn]pekj l]jah eo odksj ej Becqna 2*0* Pdeo ba]pqna lnkra` pk ^a dahlbqh `qnejc
kqn _]oa opq`u6 Pda ai]eho lkopa` pk pda i]ehejc heopo ^u pda ranoekj _kjpnkh ouopaio d]ra ]
ola_e]h oq^fa_p ]j` ]hh pda ai]eho lkopa` ^u pda eooqa nalkoepknu ouopai d]ra pda o]ia oaj`an(
pdqo( ^u _na]pejc |hpano( sa d]` ^aaj ]^ha naikra ]hh qjja_aoo]nu ai]eho* Pda |hpana` ai]eho
]na naikra` bnki pda hejgejc naoqhpo ]j` `k jkp ]lla]n ej Ai]eh Reas( jkn pdau ]na _kqjpa` ]o
̤depo̥* Pda |hpana` hejgo ]na jkp naikra` bnki pda _]_dejcia_d]jeoi( pdqo sa _]j pnu `e{anajp
|hpano sepdkqp pneccanejc pda oa]n_d ]c]ej*
2*/ Lnkcn]i _kilnadajoekj pdnkqcd ai]eho
Sa lnaoajp o_aj]neko pk ehhqopn]pa pda ^aja|po kb pda lnkcn]i _kilnadajoekj oqllknp pd]p NA)
ҧқңҦ k{ano ^u na_kiiaj`ejc ai]eho* Sa atlhkna psk KOO ouopaio( =l]_da IңҨқ ]j` BҬҟҟҨҟҮ(
bnki qjnah]pa` `ki]ejo( sepd `e{anajp oeva( ]j` sepd `eopej_p _kiiqjepeao $oaa Oa_pekj /*0%*
2*/*- Ajpnu lkejpo bnki _h]oo lklqh]nepu ej ai]eho
= gau eooqa ej lnkcn]i _kilnadajoekj a{knpo eo pk gjks sdana pk op]np* Ai]eh `]p] lnkre`ao
^kpd mq]hep]pera ]j` mq]jpep]pera ejbkni]pekj bkn pdeo lqnlkoa* Pda ]qciajpa` L]_g]ca At)
lhknan reas( sde_d odkso `a_kn]pekjo sepd pda jqi^an kb ai]eho nah]pa` pk pda _dkoaj l]_g]cao
]j` _h]ooao( cerao dejpo kj pda ̤lklqh]nepu̥ kb ajpepeao ej pda i]ehejc heop( ej mq]jpep]pera panio*
Sa ]ncqa pd]p pdeo r]hqa iecdp ^a decd ej _h]ooao pd]p eilhaiajp pda _kna bqj_pekj]hepeao kb ]
ouopai( pdqo ep iecdp ^a qoa` bkn na_kiiaj`ejc ajpnu lkejpo bkn lnkcn]i _kilnadajoekj*
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Pdeo ̤oa_kj`]nu̥ na_kiiaj`]pekj( ^]oa` kj lklqh]nepu( _]j ^a a]oehu _kjpatpq]heva` ]j` ar]h)
q]pa` ^u pda ln]_pepekjan( pd]jgo pk pda mq]hep]pera ]ola_p kb ai]eho* Ej kpdan skn`o( pdeo lklq)
h]nepu eo jkp ] r]hqa _kiejc kqp kb pda ^hqa( ^qp( kj pda _kjpn]nu( ep eo oqllknpa` ^u pda _kjpajp
kb pda ai]eho6 >u ogeiiejc pda iaoo]cao̢ patp( kja _]j `a_e`a sdapdan ] lklqh]n _h]oo eo sknpd
qj`anop]j`ejc bkn pda p]og ]p d]j`*
Bnaajap
1
Becqna 2*16 At_anlp bnki L]_g]ca Atlhknan6 BҬҟҟҨҟҮ l]_g]cao sepd lklqh]nepu
Becqna 2*1 nalknpo pda lklqh]nepu kb BҬҟҟҨҟҮ l]_g]cao( ]o odksj ^u NAҧқңҦ̢o L]_g]ca Atlhknan
`a_kn]pkn* Ep odkso pd]p pda ikop lklqh]n l]_g]ca eo FQEEME¯MNDE $Lkejp -%( sepd _h]ooao `eo)
_qooa` ejikna pd]j 01, ai]eho* Pda oa_kj`ikop `eo_qooa` l]_g]ca eo FQEEME¯MNDEFCO( sepd
ohecdphu ikna pd]j .1, ai]eho( sdeha pda kpdan l]_g]cao ]na oecje|_]jphu haoo lklqh]n*
Sa ejraopec]pa pda ikop lklqh]n l]_g]ca6 Ej pda MNDE l]_g]ca( `arahklano i]ejhu `eo_qoo bkqn
ajpepeao6 _h]ooao .NDE $30 ai]eho%( 0AC°E¯3EMDEQ $2-%( ]j` 0EEQ.NDE $23%( ]j` ejpanb]_a 2EPSER¯
#KIEM¯ $54%* Sepd ] ^neab ]j]huoeo kb pda ai]eho bkn pda ejpanb]_a( sa oaa pd]p ep s]o lklqh]n
`qnejc pda |nop ld]oao kb BҬҟҟҨҟҮ `arahkliajp( ^qp ]bpans]n`o epo eilknp]j_a cn]`q]hhu b]`a`*
Sa bk_qo kj pda kpdan _h]ooao pd]p ]na opehh _qnnajphu `eo_qooa`6
Jk`a6 >u hkkgejc ]p pda `eopne^qpekj kb pda ai]eho kran peia( re] pda Ai]eho Reas l]jah( sa oaa
$Becqna 2*2% pd]p pda h]nca _h]oo .NDE d]o ^aaj ranu lklqh]n oej_a pda ej_alpekj kb pda lnkfa_p $e*a*(
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ua]n .,,,%* >u ejola_pejc pda _k`a( sa `eo_kran jkp kjhu pd]p ep ej_hq`ao pda i]ej iapdk` bnki
sde_d pda BҬҟҟҨҟҮ ouopai ^kkpopn]lo( ^qp ]hok pd]p ep ik`aho pda jk`a nqj ^u pda qoan ej pda
japskng* Oej_a BҬҟҟҨҟҮ eo ] laan)pk)laan ouopai( pda qoan jk`a d]o ] _nq_e]h nkha bkn pda sdkha
]llhe_]pekj ]j` eo aooajpe]h bkn _kilnadaj`ejc dks pda okbps]na bqj_pekjo ]o ] sdkha*
Becqna 2*26 At_anlp bnki Ai]eho Reas6 ai]eho na_kiiaj`a` bkn _h]oo .NDE
L]_gapOaj`an6 Pdeo _h]oo eilhaiajpo l]_gap oaj`ejc pdnkqcd pda BҬҟҟҨҟҮ japskng* Ep d]o ] caj)
an]h eilknp]j_a ej pda ouopai( ]j` ^u na]`ejc kja na_kiiaj`a` ai]eh( sa qj`anop]j` pd]p ep eo
_nepe_]h bkn ] `arahklan sdkiqop `a]h sepd iaoo]ca d]j`hejc6 ̤=na ukq ejpanaopa` ej eilhaiajpejc
iaoo]ca lneknepeao; Iaoo]caEpai ]j` L]_gapOaj`an ]na pda ikop nahar]jp _h]ooao*̥ Pdeo iaoo]ca ]hok
nara]ho ] de``aj _kqlhejc( jkp `apa_p]^ha ^u op]pe_ ]j]huoeo( sepd -ERRAGE)¯EL*
LaanJk`a6 Pda klajejc _k`a _kiiajp kb 0EEQ.NDE op]pao pd]p ep ̤nalnaoajpo ] laan sa ]na _kjja_pa`
pk*̥ Pdanabkna( ep lh]uo ] _ajpn]h nkha ej pda BҬҟҟҨҟҮ bqj_pekjejc ]j` eo ]jkpdan eilknp]jp ajpnu
lkejp bkn lnkcn]i _kilnadajoekj* Iknakran( ^u na]`ejc ]ikjc pda ikop na_ajp ai]eh pdna]`o
na_kiiaj`a` ^u NAҧқңҦ $Becqna 2*3( Lkejp -%( sa `eo_kran ]``epekj]h ejbkni]pekj pd]p _kqh` jkp
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d]ra ^aaj ha]nja` ^u okhahu ejraopec]pejc pda _k`a* 0EEQ.NDE eo naolkjoe^ha bkn eilhaiajpejc
pda BҬҟҟҨҟҮJapskng Lnkpk_kh $BJL% ̞pda _kiiqje_]pekj lnkpk_kh qoa` ej BҬҟҟҨҟҮ* = `arahklan
sdk iqop _d]jca pdeo lnkpk_kh eo namqena` pk ̤ikra ]hh pda BJL nah]pa` _k`a bnki LaanJk`a pk ] jas
_h]oo( ]j` d]ra LaanJk`a qoa pda kh` _k`a pdnkqcd pdeo _h]oo* Pda jas _k`a _]j pdaj ^a ]``a` sepdkqp
pkq_dejc BJL( ]j` LaanJk`a W_]jY _dkkoa sde_d bkni]p pk qoa bkn a]_d laan*̥ >u na]`ejc pda o]ia
pdna]`( pda `arahklan ejpanaopa` ej ik`ebuejc BJL skqh` ]hok `eo_kran pda kpdan psk _h]ooao
naolkjoe^ha bkn pda eilhaiajp]pekj kb BJL6 0AC°E¯4QAC°EQ ]j` 3ERRINM+E­*
1
Becqna 2*36 Ai]eho Reas6 na_ajp pdna]`o na_kiiaj`a` bkn 0EEQ.NDE
Pk bqnpdan ar]hq]pa pda eilknp]j_a kb pdaoa pdnaa _h]ooao ej pda ouopai( sa ]j]huva` pdai ej
panio kb @aoecj Bh]so W--/Y* Pda `apa_pekj opn]paceao sa qoa $oaa W-.4Y% `e]cjkoa ]hh pda pdnaa
_h]ooao ]o ]{a_pa` ^u pda >ad]rekn]h Ck` ?h]oo W-20Y `aoecj }]s( e*a*( pdau paj` pk ej_knlkn]pa ]
`eolnklknpekj]pahu h]nca ]ikqjp kb ejpahhecaj_a* Pdeo naejbkn_ao pda dulkpdaoeo pd]p pdau nalna)
oajp ]j eilknp]jp ajpnu lkejp bkn lnkcn]i _kilnadajoekj* =``epekj]hhu( ]hh pda _h]ooao lnaoajp
kpdan `aoecj }]so oq_d ]o >n]ej Iapdk`o( Ejpajoera ?kqlhejc( ]j` Odkpcqj Oqncanu* Sa `k jkp
]j]huva a]_d `aoecj }]s( ^qp naban pda ejpanaopa` na]`an pk W--/Y
IңҨқ
IңҨқ eo ]j ]llhe_]pekj bn]iaskng bkn oqllknpejc pda `arahkliajp kb japskng ]llhe_]pekjo*
Sepdej pda lnkfa_p `k_qiajp]pekj( `arahklano k{an ] `a_kilkoepekj kb pda ouopai pk ejpnk`q_a
jas_kiano pk epo ]n_depa_pqna* Becqna 2*4 nalhe_]pao pdeo `a_kilkoepekj*
Mina
architecture
IO Handler
IO Session
IO Service
IO FilterChain
IO Filter
Remote
Peer
1,139 2,255 416 487 341ComponentPopularity
Becqna 2*46IңҨқ ]n_depa_pqna6 I]ej _kilkjajpo ]j` pdaen lklqh]nepu
Sepd pdeo `a_kilkoepekj ej lh]_a( sa _kil]na ep pk pda lklqh]nepu kb epo _kilkjajp* Bkn a]_d
_kilkjajp $a*c*( EK D]j`han%( sa nalknp pda lklqh]nepu kb pda _knnaolkj`ejc _h]oo $a*c*( pda _h]oo
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CNQEREQTICE)/(AMDKEQ%* Kjhu ej pda _]oa kb EK Behpan ?d]ej( sa oqi pda lklqh]nepu kb pda
ejpanb]_a )/&IK¯EQ#HAIM ]j` kb epo okha eilhaiajpan $EFASK¯)/&IK¯EQ#HAIM*
Pda lklqh]nepu r]hqao `ale_pa` ej Becqna 2*4 odks pd]p pda ikop `eo_qooa` _kilkjajpo i]p_d
pda ]n_depa_pqna lnklkoa` ^u pda `arahklano* Ej b]_p( kjhu ] bas kpdan _h]ooao na]_d oq_d ] lkl)
qh]nepu o_kna6 )/"SFFEQ $10- ai]eho%( pda nalh]_aiajp kb pda FқҰқ he^n]nu _h]oo "­¯E"SFFEQ( ja_)
aoo]nu bkn snepejc kj ]ju EK Oaooekj7 )/!CCEO¯NQ $/5, ai]eho% ]j` )/#NMMEC¯NQ $/03% qoa` bkn
op]npejc ] oanran ]j` ] _heajp( naola_perahu7 ]j` 0QN¯NCNK#NDEC&IK¯EQ $-(,-,%( ] ola_e]heva` EK
|hpan ]hok `ap]eha` ej pda k{e_e]h `a_kilkoepekj* Ej kpdan skn`o( sa _kqh` d]ra atpn]_pa` ]j
]hikop amqer]hajp `a_kilkoepekj oeilhu ^u qoejc mq]jpep]pera `]p] bnki ai]eho*
Kj ]j qjnah]pa` jkpa( sa oaa dks pda jqi^an kb ai]eho p]hgejc ]^kqp pda ikop lklqh]n _h]ooao
eo n]pdan decdan _kil]na` pk BҬҟҟҨҟҮ( araj pdkqcd pda naola_pera i]ehejc heopo ]n_dera ] oeieh]n
pkp]h jqi^an kb iaoo]cao* Pdeo na}a_po pda `e{anajp lnkcn]iiejc ]j` _kiiqje_]pekj d]^epo
^apsaaj pda psk `arahkliajp _kiiqjepeao*
2*/*. Okbps]na Arkhqpekj =j]huoeo
Ranoekj _kjpnkh $kn okbps]na _kj|cqn]pekj i]j]caiajp̞O?I% ouopaio k{an deopkne_]h ejbkni])
pekj kj pda arkhqpekj kb pda okqn_a _k`a* Pdau _]j ^a qoa` pk pn]_g _d]jcao ej okqn_a _k`a ]npeb]_p
ej kn`an pk `apa_p sdapdan ] _h]oo eo op]^ha kn ]hs]uo iknldejc* Bkn at]ilha( naoa]n_dano d]ra
oq__aoobqhhu qoa` _d]jca iapne_o pk lna`e_p `aba_po W.37 -/3Y*
Sa ]ncqa pd]p( ej ouopai ejsde_d `arahklanoi]ejhu _kiiqje_]pa eji]ehejc heopo $oq_d ]o klaj
okqn_a lnkfa_po( ]j` `eopne^qpa` pa]io%( ai]eho iecdp ^a qoa` pk _kilhaiajp gjksj ejbkni]pekj
ej kn`an pk ^appan qj`anop]j` pda nahar]j_a kb _d]jcao* Pda n]pekj]ha eo pd]p _h]ooao pd]p ]na jkp
`eo_qooa` ej pda `arahkliajp i]ehejc heopo ]na hegahu pk ^a ikna op]^ha ]j` haoo lnkja pk i]fkn
ik`e|_]pekjo( oej_a ] oq^op]jpe]h _d]jca skqh` namqena ]j ]cnaaiajp kb pda pa]i*
Pk ejraopec]pa kqn dulkpdaoeo( sa ]j]huva pda l]_g]ca S¯IK ej pda IңҨқ lnkfa_p* Ep lnaoajpo
54 `eopej_p _kiiepo ej |bpu ikjpdo( ]j` `eo_qooekjo ej pda i]ehejc heop* Ep _kjp]ejo -3 _h]ooao(
kb sde_d sa i]jq]hhu ejola_pa` pda _kilhapa deopknu ej pda O?I ouopai ]j` ]hh pda ai]eho
na_kiiaj`a`* Sa ]j]huva pda _d]jcao k__qnna` oej_a pda ej_alpekj kb pda i]ehejc heop $.,,2%*
Becqna 2*5 reoq]hevao pda naoqhpo kb kqn ]j]huoeo* Sa `ere`a pda peia ej kja)ikjpd ohkpo ]j` |hh
pdai sepd pda k__qnna` arajpo* Cnau ^ktao nalnaoajp nah]pa` ai]eho( pda kpdan ^ktao nalnaoajp
_kiiepo* Hecdp ^hqa ^ktao nalnaoajp _h]oo ]``epekj( sdepa ^ktao nalnaoajpiejei]h _d]jcao $a*c*(
]qpdkn naj]iejc( he_ajoa _d]jca( nabkni]ppejc%( ]j` na` ^ktao nalnaoajp nahar]jp _d]jcao pd]p
ik`e|a` ] _h]oo̢ ^ad]rekn*
Pda |nop pdejc sa jkpa eo pda oi]hh jqi^an kb nahar]jp _d]jcao6 Kjhu 2 nahar]jp _d]jcao kran
54 _kiiepo* Bnki kqn dulkpdaoeo( sa atla_pa` pdeo ^ad]rekn( oej_a pda i]ehejc heop eo oehajp kj
ikop kb pda _h]ooao* Sa jkpa dks pdana eo jk nahar]jp _d]jca ej _h]ooao jkp iajpekja` ej pda
i]ehejc heop* ?kj_anjejc pda nahar]jp _d]jcao( sa oaa $_en_ha` ej Becqna 2*5% dks pdaoa d]llaj
_hkoa ej peia pk `eo_qooekj nah]pa` pk pda _h]oo* Pda kjhu at_alpekj eo )DEM¯I¯­(ARH3E¯( sdana
pda nah]pa` `eo_qooekj d]llajo ]bpan i]ju ikjpdo*
=j ]j]hkckqo l]ppanj eo lnaoajp ej pda BҬҟҟҨҟҮ ouopai* Bkn at]ilha( pda l]_g]ca CQ­O¯ _kj)
p]ejo _h]ooao pd]p qoa` pk ^a `eo_qooa` ej pda l]op kb pda lnkfa_p( ^qp pd]p d]ra ^aaj ]hikop jk
`eo_qooa` bkn psk ua]no* >u ]j]huvejc pda nah]pa` _kiiepo( sa ranebu pd]p pdau _kjp]ej jk naha)
r]jp _d]jca* Bnki pdeo o_aj]nek( sa oaa dks deopkne_]h ejbkni]pekj lnkre`a` ^u ai]eho iecdp
dahl ej qj`anop]j`ejc sdana pda _qnnajp( ]_pera( ]j` nahar]jp `arahkliajp eo bk_qoa`*
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Becqna 2*56 L]_g]ca NQGAOACHELIMAS¯IK6 _d]jcao ]j` `eo_qooekjo
2*/*/ Atlanp |j`ejc
Lnkcn]i _kilnadajoekj ejrkhrao gaalejc ql sepd sdk kj ] `eopne^qpa` pa]i eo atlanp ]^kqp
ola_e|_ _k`a ajpepeao* Ceraj pda _kilhatepu ]j` pda ]ikqjp kb _d]jcao ej okbps]na( pdeo eo ] jkj)
pnere]h p]og* Naoa]n_dano d]ra lnklkoa` ] jqi^an kb ]llnk]_dao pk na_kiiaj` atlanpo $a*c*(
W-457 -/17 -3/Y%( ikop kb pdai ^]oa` kj ]qpdknodel kb _k`a6 Pda lanokj _kiieppejc _d]jcao pk
]j ]npeb]_p d]o atlanpeoa ej ep* Ai]eho na_kiiaj`a` ^u NAҧқңҦ ]hok nalknp pda ]qpdkn $oaa Lkejp
0 ]j` 3 kb Becqna 2*.%* Sa ]ncqa pd]p pdeo ejbkni]pekj _]j ^a qoa` pk atpn]_p ^kpd mq]jpep]pera
5,
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]j` mq]hep]pera ejbkni]pekj ]^kqp pda atlanpeoa kj `eo_qooa` ajpepeao* =o ]j at]ilha( sa oaa
dks NAҧқңҦ _]j ^a qoa` pk |j` ]j atlanp kb _h]oo"NN°LAQ°)¯EL*
Sa |nop oaha_pa` pda ajpepu epoahb $oaa Becqna 2*.( Lkejp -%( sde_d d]o .2 nah]pa` ai]eho* Pdaj(
ej pda Ai]eho Reas $Lkejp 0%( sa ]hna]`u oaa dks Pkoah]j` snkpa oaran]h ai]eho kj pdeo ajpepu*
Pdeo mq]jpep]pera ejbkni]pekj oqccaopo qo deo lkpajpe]h _h]oo atlanpeoa* Pk _kj|ni pdeo ^aheab(
sa oaha_p kja kb pda ai]eho da snkpa ]j` sa na]` ep ej Ai]eh ?kjpajp Reas $Lkejp 3%* Pd]jgo pk
pda `e{anajp _khkno qoa` pk `eopejcqeod pda mqkp]pekj haraho( sa _ha]nhu na]` pd]p Pkoah]j`( |nop(
ej`e_]pa` dks "NN°LAQ°)¯EL iqop ^a ]ccnac]pa`6 ̤ukq odkqh` lqp a]_d >kkgi]ngEpai ]o ] oq^)
|ah`oap( jkp ] opnejc̥7 pdaj( c]ra pda n]pekj]ha ^adej` pdeo ^ad]rekn6 ̤Wpk d]raY pda ]^ehepu pk a]oehu
]`` |ah`o*̥ Qoejc NAҧқңҦ sa bkqj` ]j atlanp kb pdeo ajpepu*
P]^ha 2*-6 ?k`a _kiiepo ejrkhrejc NQGAOACHELIMAS¯IK%VCEO¯INM-NMI¯NQ
Revision Date Author Revision Date Author
995776 Oct 2010 elecharny 671827 Jun 2008 jvermillard
900040 Jan 2010 elecharny 576217 Sep 2007 trustin
783334 Jun 2009 elecharny 565669 Aug 2007 trustin
774593 May 2009 elecharny 555855 Jul 2007 trustin
678335 Jul 2008 mwebb 497314 Jan 2007 trustin
=o ]jkpdan at]ilha( sa oaa dks NAҧқңҦ _kilhaiajpo pda atlanpeoa ejbkni]pekj sa |j` ej pda
O?I ouopai* Sa ]j]huva pda IңҨқ _h]oo %VCEO¯INM-NMI¯NQ* P]^ha 2*- nalknpo pda O?I ouopai
_kiiepo ejrkhrejc pdeo _h]oo( ^u `]pa ]j` ]qpdkn* Kjhu bkqn `arahklano _kiieppa` kj pdeo _h]oo6
Pdau ]na pda at_hqoera atlanpo bnki ] O?I ouopai lkejp kb reas*
Becqna 2*-, nalknpo pda ai]eho nah]pa` pk %VCEO¯INM-NMI¯NQ( ]o na_kiiaj`a` ^u NAҧқңҦ* Pda
]bknaiajpekja` _kiieppano sana ]hh ejrkhra` ej `eo_qooekjo( ej ] ikiajp ej peia _hkoa pk pdaen
]_perepu kj pda _h]oo* Bkn at]ilha( sa oaa pd]p Pnqopej Haa $pnqopej( ej _kiiepo% snkpa ai]eho ej
.,,2 ]j` sknga` kj pda _h]oo ql pk .,,3* Ej .,,4( I]ngSa^^ ]j` Fqheaj Raniehh]n` sdana ^kpd
_kiieppejc ]j` `eo_qooejc pda _h]oo* ?qnnajphu Aii]jqah Ha_d]nju eo pda okha _kiieppan*
>u na]`ejc pda pdna]` ej Lkejp -( sa ha]nj pd]p kpdan `arahklano `aoecja` pda _h]oo( ^qp ]na jks
jk hkjcan ejrkhra` ej pda eilhaiajp]pekj $a*c*( G]n]oqhq6 ̤E pdejg pdeo s]o okiapdejc Pnqopej ]j`
E p]hga` ]^kqp sdeha atlaneiajpejc sepd Ikjepkno ranoqo hkccejc* WPdeo _h]ooY s]o ] ^]` e`a] pdaj ]j`
E pdejg ep eo ] ^]` e`a] jks*̥%* =p pda o]ia peia( ^u na]`ejc Lkejp .( sa oaa pd]p @]ra Enrejc
eo gjksha`ca]^ha ]^kqp pda bqj_pekjejc kb pda _h]oo6 ̤]j At_alpekjIkjepkn ejop]j_a W***Y `kaoj p̢
os]hhks at_alpekjo $kn _]lpqnao pdai bkn nah]uejc ^]_g pk ukqn paop eb ukq̢na jkp nqjjejc k{ pda i]ej
pdna]`%*̥ Kjhu sepd pda O?I `]p]( sa skqh` d]ra jkp ^aaj ]^ha pk `eo_kran deo atlanpeoa*
2*/*0 Na_kranejc =``epekj]h Ejbkni]pekj
K{e_e]h `k_qiajp]pekj( a*c*( `aoecj `k_qiajpo( eo nac]n`a` ^u `arahklano ]o ̤snepa)kjhu ia)
`e](̥ ]o ep eo `e{e_qhp ]j` _qi^anokia pk arkhra ]hkjc sepd pda naop kb pda ouopaio W--0Y* Ikna)
kran( jkp ]hh pda `arahklano d]ra pda necdpo pk ik`ebu ep* Kj pda _kjpn]nu( ai]eho ]na a]oean pk
snepa( `qa pk pdaen haoo bkni]h j]pqna( ]j` _]j ^a sneppaj ^u jkj)`arahklano* Sa _h]ei pd]p na_)
kiiaj`a` ai]eho iecdp _kjp]ej _kilhaiajp]nu ejbkni]pekj jkp ]r]eh]^ha ej _k`a _kiiajpo( kn
k{e_e]h `k_qiajp]pekj( pdqo dahlejc lnkcn]i _kilnadajoekj*
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Becqna 2*-,6 Ai]eho na_kiiaj`a` bkn LIMAS¯IK%VCEO¯INM-NMI¯NQ
Salnaoajp pda at]ilha kb pda _h]oo #IQCSKAQ1SESE( ej pdaIңҨқ ouopai(sde_d lnkre`ao ]ja_`k)
p]h are`aj_a kb kqn dulkpdaoeo* Pda O?I ouopai $]o odksj ej P]^ha 2*-% nalknpo |ra _kiiepo kj
pdeo _h]oo ej pda h]op ikjpdo( pdqo qj`anhuejc ] oknp kb arkhqpekj* Dksaran( bnki ] lnarekqo o_a)
j]nek sa gjks pd]p pdaoa _d]jcao ]na jkp nahar]jp ]j` pda _h]oo eo ]hikop bnkvaj* Bkn pdeo na]okj(
kja skqh` skj`an epo na]h lqnlkoa( sde_d _kilkjajpo qoa pdeo _h]oo( ]j` sdu ep eo op]^ha* Pda
kjhu ejbkni]pekj lnkre`a` ^u pda _h]oo _kiiajpo ]j` `k_qiajp]pekj eo pd]p #IQCSKAQ1SESE
eilhaiajpo ]j ̤qj^kqj`a` _en_qh]n mqaqa ^]oa` kj ]nn]u*̥ Dksaran( sa _]j na]` ] na_ajp
pdna]` pepha` =̤^kqp ?en_qh]nMqaqḁ( ]ikjc pdkoa na_kiiaj`a` ^u NAҧқңҦ ]o lanp]ejejc pk
#IQCSKAQ1SESE( pk c]ej ]``epekj]h ejbkni]pekj* Bnki pda ai]eho sa `eo_kran pd]p pdeo _h]oo d]o
] hkce_]h _kjja_pekj pk ?kj_qnnajpHejga`Mqaqa* Araj pdkqcd pda h]ppan ̤lanbknio ^]` _kil]nejc
pk ouj_dnkjeva` W?en_qh]nMqaqaY sdaj pda jqi^an kb ]__aooejc pdna]`o ]na ranu oi]hh̥( `arahklano
`a_e`a` pk naikra ̤]hh nabanaj_ao pk pda jkj)pdna]`)o]ba W?en_qh]nMqaqaY `]p] opnq_pqna( ]j` nalh]_a
ep sepd ] W?kj_qnnajpHejga`MqaqaY*̥ Pda na]okj eo pd]p ̤jkp kjhu W?kj_qnnajpHejga`MqaqaY eo ]
_kil]n]^ha `]p] opnq_pqna( ^qp ep̢o ]hok pdna]` o]ba( ]j` paopa`*̥ Arajpq]hhu( sa na]` pd]p `arahklano
]na _kjoe`anejc pk ̤naikra pda W?en_qh]nMqaqaY `]p] opnq_pqna bnki pda _k`a ^]oḁ ]o ep odkqh` kjhu
^a qoa` ^u pda _kna ]j` jkp ^u bn]iaskng qoano*
Pd]jgo pk pdeo ]``epekj]h ejbkni]pekj( sa ha]nja` sd]p pda ikop eilknp]jp eooqao kb pda _h]oo
]na $e*a*( jkp)pdna]`)o]ba ]j` jkp sahh paopa`%( sde_d _kilkjajpo qoa ep $e*a*( kjhu ejpanj]h _kna
_h]ooao%( ]j`sdu ep d]o jkp ^aaj _d]jca` oecje|_]jphu h]pahu $e*a*( ep sehh lnk^]^hu ^a naikra`%*
5.
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2*0 Nah]pa` Skng
Dkhiao ]j` >acah `areoa` ]j ]llnk]_d oeieh]n pk kqno( ej_hq`ejc atpanj]h ]npeb]_po ej pda `a)
rahkliajp ajrenkjiajp W53Y* Pdau lnaoajpa` @aal Ejpahheoajoa( ] Reoq]h Opq`ek E@A lhqcej pd]p
hejgo ] jqi^an kb ]npeb]_po $a*c*( ^qc nalknpo( a)i]eho( _k`a _d]jcao% pk okqn_a _k`a ajpepeao* Ep
ba]pqnao pdnaa reaso6 ] opnq_pqn]h reas kb pda ]npeb]_p _dkoaj( ] reas pk nalnaoajp laklha nah]pa`
pk pd]p ]npeb]_p( ]j` ] reas pk `eolh]u ]hh pda nah]pa` deopkne_]h ejbkni]pekj $a*c*( _da_gejo( kn ^qc
nalknpo%* =o kllkoa` pk kqn ]llnk]_d( @aal Ejpahheoajoa ]hs]uo naheao kj atpanj]h ]llhe_]pekjo
pk d]j`ha pda reoq]hev]pekj kb `e{anajp ]npeb]_po6 Bkn at]ilha( sdaj ] qoan _he_go kj ] ^qc( pda
j]pera reasan eo klaj* >u eilhaiajpejc Nai]eh( sa opnera pk cera pda qoano reaso pd]p ]na _kjoeo)
pajp sepd pda `arahkliajp ajrenkjiajp( ej kn`an pk ]rke` qjja_aoo]nu _kjpatp osep_dao( ]j` pk
]hhksikna ejpan]_pekj* Bkn at]ilha( ]o kqn bqpqna skng( sa lh]j pk ]hhks pda `arahklan pk _he_g
kj pda _kjpajp kb ]j ai]eh pk pneccan ]llnklne]pa arajpo ej pda E@A* Pdeo skqh` jkp ^a lkooe^ha
^u nahuejc kj atpanj]h reasano* Ej ]``epekj( @aal Ejpahheoajoa jaa`o ] ola_e]heva` `]p]^]oa sepd
]hh pda ejbkni]pekjik`aha`( ej kn`an pk qoa epo eilhe_ep mqanu ouopai W.,,Y* >u qoejcI>kt |hao(
sa naikra` pda ^qn`aj kb oq_d _kilhat ejbn]opnq_pqna bnki qoano̢ odkqh`ano( pdqo hksanejc pda
^]n bkn ]`klpejc Nai]eh ej aranu`]u `arahkliajp*
Delg]p k{ano ]j ejpacn]pa` ]llnk]_d pk ]__aoo ejbkni]pekj opkna` ej lnkfa_p ]n_derao W-55Y* Oei)
eh]nhu pk kqn ]llnk]_d( ep eo ]j A_heloa lhqcej* Pda i]ej `e{anaj_a naoe`ao kj b]_p pd]p Delg]p
namqenao ]j atpanj]h oanran lnk_aoo pk ikjepkn okqn_ao( pk opkna pdai ej ] `]p]^]oa( pk e`aj)
pebu hejgo( ]j` pk nalhu pk namqaopo oajp ^u pda _heajp* Sdeha( ej Nai]eh( ]hh pdaoa klan]pekjo ]na
_kj`q_pa` ej pda _heajp( oej_a sa opnera` pk eilhaiajp kqn ]llnk]_d ]o b]op( hecdpsaecdp( ]j`
qjk^pnqoera* Ej ]``epekj( pda qoano kb Nai]eh `k jkp jaa` pk ola_ebu ]ju mqanu bkn napnearejc pda
nahar]jp `]p]( pdau oeilhu _dkkoa pda ajpepeao( ]j` ai]eho ]na ]qpki]pe_]hhu na_kiiaj`a`*
E>I F]vv/ k{ano ] bn]iaskng( ^qehp kj pkl kb A_heloa( pk oqllknp _khh]^kn]pera okbps]na `arahkl)
iajp* Ep ba]pqnao EI _kiiqje_]pekj ej pda E@A( ]j` qoao pda _kj_alp kb ̤skng epaio̥ pk pn]_g
]j` _kkn`ej]pa `arahkliajp p]ogo ]j`skng}kso* A]_dskng epai eo _kjja_pa` pk kpdan ]npeb]_po
$a*c*( ^qeh`o( `aba_p nalknpo( _d]jca oapo( kn okqn_a _k`a ajpepeao%* Oq_dskng epaio d]ra ]j]hkceao
sepd ai]eho( araj pdkqcd pda h]ppaniecdp d]ra ] ^nk]`an lanola_pera* Sdeha F]vv ]`reoao pda qoa
kb ] ^n]j` jas pa_djkhkcu( sa `a_e`a` kj d]njaooejc pda lksan kb ai]eho( ] lna)ateopejc lkl)
qh]n _kiiqje_]pekj ia]jo oq__aoobqhhu ]`klpa` ^u `arahklano kb ] r]op i]fknepu kb okbps]na
lnkfa_po* Pdeo ]hhkso `arahklano pk p]ga ]`r]jp]ca kb i]ehejc heopo pd]p ]n_dera ua]no kb nahar]jp
ejbkni]pekj ]^kqp pda `arahkliajp kb okbps]na ouopaio*
Iuhuj k{ano pda _kj_alp kb ̤p]og _kjpatp̥ pd]p bk_qoao kj ]qpki]pe_]hhu hejg ]hh nahar]jp ]npeb]_po
pk pda p]og)]p)d]j` W-,0Y* =o bkn Nai]eh( pdeo ouopai dahlo ej na`q_ejc ejbkni]pekj kranhk]` ]j`
a]oejc pda od]nejc kb atlanpeoa* Dksaran( ]o bkn pda _]oa kb F]vv( ep ]hok namqenao ]j ]``epekj]h
pa_djkhkcu pk ^a qoa`( pdqo ep `kao jkp lnkre`a ]__aoo pk `e{anajphu ]n_dera` `]p] ]j` namqenao
] decdan ha]njejc a{knp ^u `arahklano* =p pda o]ia peia( Nai]eh ]j` Iuhuj _]j _kateop ej pda
o]ia E@A ]j` lnkre`a _kilhaiajp]nu `]p]*
2*1 Oqii]nu
Sa lnaoajpa` ] jas ]llnk]_d bkn lnkcn]i _kilnadajoekj ^]oa` kj ai]eh ejbkni]pekj* Sa
eilhaiajpa` NAҧқңҦ( ]j A_heloa lhqcej pk ejpacn]pa ai]eh _kiiqje_]pekj* Ep aj]^hao pda _kj)
/ H¯¯OJAWWME¯
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ja_pekj ^apsaaj _k`a ]npeb]_po ]j` ai]eho( sepdej pda lnkcn]iiejc ajrenkjiajp* >u qoejc
_k`a)pk)ai]eho hecdpsaecdp hejgejc pa_djemqao( NAҧқңҦ ]hhkso pda qoan pk a]oehu napneara `eo_qo)
oekj nahar]jp pk pda _dkoaj ajpepeao* NAҧқңҦ narkhrao ]nkqj` psk ]ola_po6
-* Oeilhe_epu6 NAҧқңҦ ]hhkso `arahklano pk p]ga ]`r]jp]ca kb ai]eh ]n_derao ]hna]`u lnaoajp ej
pdaen _kiikj ai]eh _heajpo ]j` pk a]oehu eilknp jas ]n_derao re] IқҬҥIқңҦ kn I]ehi]j*
=hok( ep hapo ln]_pepekjano |j` ]j` na]` nahar]jp ai]eho( bkn ] _dkoaj ajpepu( sepd kja _he_g*
.* Ejpacn]pekj6 NAҧқңҦ oikkpdhu ejpacn]pao sepd ai]eh _heajpo6 Sdaj NAҧқңҦ qoao ]j ]n_dera
kb ] _heajp( ep sehh jkp ejpanbanasepd epo bqj_pekjejc( ^qp( kj pda _kjpn]nu( sehh p]ga ]`r]jp]ca
kb pda ql`]pao lanbknia` ^u pda qoan bnki pda _heajp( ^u ql`]pejc epo ksj`]p]* Ej ]``epekj(
jas ]n_derao eilknpa` ^u NAҧқңҦ _]j eiia`e]pahu ]hok ^a qoa` ^u ai]eh _heajpo* =hok(
NAҧқңҦ ejpacn]pao sepd pda E@A6 Ep d]o ejpanj]h reaso pk ]rke` _kjpatp osep_dao ]j` a]oa
_kj_qnnajp _k`a ]j` ai]eh ejola_pekj*
Sa d]ra odksj dks pda ai]eh ejbkni]pekj( ]o `eolh]ua` ^u NAҧқңҦ( dahlo pk |j` ajpnu lkejpo ej
]j qjgjksj ouopai( qj`anop]j` okbps]na arkhqpekj( e`ajpebu atlanpo( ]j` _kilhaiajp ieooejc
`k_qiajp]pekj* Pda i]ej opnajcpd kb NAҧқңҦ naoe`ao ej pda b]_p pd]p ep na_kiiaj`o ai]eho̞
`eo_qooekjo ej ] _kjpatp*
Heiep]pekjo* Pda i]ej heiep]pekj kb pda opq`u lnaoajpa` ej pdeo _d]lpan eo pd]p ep s]o r]he`]pa`
kjhu kj psk KOO ouopaio( ]j` pd]p pda are`aj_a eo ok b]n ]ja_`kp]h* Bkn at]ilha( _kj_anjejc pda
ajpnu lkejp ]j]huoeo $oaa Oa_pekj 2*/*-%( ej pda opq`ea` ouopaio sa bkqj` pd]p _h]ooao ]na lklqh]n
^a_]qoa pdau bkni pda ouopai _kna* Jaranpdahaoo( ]npeb]_po ej kpdan ouopaio iecdp ^a lklqh]n
ej ai]eho bkn kpdan na]okjo $a*c*( ^a_]qoa kb pdaen oeva( kn ^a_]qoa pdau ]na oq^fa_p pk bnamqajp
_d]jcao%7 ep skqh` ^a ja_aoo]nu pk ]j]huva sdapdan pdaoa _h]ooao _]j ]hok ^a _kjoe`ana` ]o r]he`
ajpnu lkejpo bkn _kilnadaj`ejc ] ouopai*
Na}a_pekj* Pda i]ej _kjpne^qpekj kb NAҧқңҦ eo `eo_hkoejc ^kpd mq]hep]pera ]j` mq]jpep]pera ejbkn)
i]pekj lnkre`a` ^u ai]eh ]n_derao( ok pd]p ep _]j ^a qoa` `qnejc okbps]na `arahkliajp pk oql)
lknp lnkcn]i _kilnadajoekj* Nai]eh na_kiiaj`o ai]eho( sde_d ]na `eo_qooekjo ej ] _kjpatp*
Pda _kjpatp eo rep]h bkn qoano pk ranebu pda r]hqa kb ] na_kiiaj`]pekj* Sdeha sepd lklqh]nepu
iapne_o( sa kjhu lnkre`a ] iana jqi^an( sde_d `kao jkp lnkre`a bqnpdan ejoecdpo ]^kqp `arah)
klano̢ pdkqcdpo kn na_kiiaj`]pekjo( Nai]eh na_kiiaj`]pekjo lnkre`a pda mq]hep]pera ]ola_p
kb ai]eho̢ _kjpajp*
Sdeha ]j]huvejc pda ai]eho bkn kqn _]oa opq`u( sa na]heva` dks pda _kjpajp kb ai]eh eo atpnaiahu
jkeou ]j` _kilkoa` kb `e{anajp h]jcq]cao6 Sa |j` jkp kjhu j]pqn]h h]jcq]ca oajpaj_ao( ^qp
]hok ajpena l]npo sneppaj ej `e{anajp lnkcn]iiejc h]jcq]cao ej bknio kb _k`a ojellapo( l]p_dao(
kn ata_qpekj pn]_ao* Pdeo oepq]pekj eil]_po `e{anajp ]ola_p kb iejejc `arahkliajp ai]eho* Bkn
at]ilha( sa jkpe_a` pd]p ]npeb]_po iajpekja` ej j]pqn]h h]jcq]ca l]npo kb ai]eho ]na ikna nah)
ar]jp pk lnkcn]i _kilnadajoekj( pd]j ]npeb]_po iajpekja` ej kpdan _kjpatpo $a*c*( op]_g pn]_ao%*
Iknakran( pda ai]eho̢ jkeoa iqop ^a naikra` pk lnkre`a ia]jejcbqh `]p] bkn bqnpdan naoa]n_d
W/.Y* Sepd pdeo opq`u sa `eo_krana` pda oa_kj` _d]hhajca ej lnkrejc kqn pdaoeo $oaa Oa_pekj -*.%6
@a]hejc sepd pda jkeou ]j` ieta` h]jcq]ca _kjpajp kb `arahkliajp ai]eho*
50
L]np EEE
Opnq_pqnejc Qjopnq_pqna` Okbps]na @]p]
51

K^p]ejejc ^aja|po bnki okbps]na nalkoepkneao( pk oqllknp lnkcn]i _kilnadajoekj ]j` okbps]na `arah)
kliajp( eo jkp pnere]h6 Pda ejbkni]pekj atpn]_pa` bnki okbps]na nalkoepkneao iqop ^a nahar]jp( qj^e)
]oa`( ]j` epo _kjpne^qpekj _kilnadajoe^ha* Ej pdeo raej( naoa]n_dano ]na ]j]huvejc pda mq]hepu kb eo)
oqa `]p]oapo( bkn at]ilha pk ranebu eb ]llnk]_dao ]na ]__qn]pa ajkqcd pk lnkre`a }]shaoo ejbkni]pekj W/07
-43Y( ]j` pk `apanieja sd]p ejbkni]pekj eo ikna nahar]jp $a*c*( ej eooqa nalknpo W.--Y kn ]ikjc pda _d]jcao
ej ranoekj deopkneao W-,.Y%*
Sdaj sa atpn]_p ejbkni]pekj bnki nalkoepkneao _kjp]ejejc j]pqn]h h]jcq]ca `k_qiajpo $a*c*( sa^ oepao(
EN? _d]p hkco( i]ehejc heopo%( sa d]ra pk ^a _]nabqh ]^kqp pda mq]hepu kb pda `]p]* Ej b]_p( j]pqn]h h]jcq]ca
ha]rao _kilhapa bnaa`ki pk `k_qiajp ]qpdkno( jkp ajbkn_ejc pda nqhao kj `]p] ejlqp pd]p sa |j` ej opnq_)
pqna` `]p] $a*c*( okqn_a _k`a( eooqa pn]_gano%( sde_d eo pk ^a lnk`q_a` kn l]noa` ^u ] i]_deja* Kj pdeo jkpa(
>appaj^qnc ap ]h* lnaoajpa` pda neogo kb qoejc ai]eh `]p] sepdkqp ] lnklan _ha]jejc lna)lnk_aooejc ld]oa
W/.Y( sepd _kilahhejc ̤^abkna ]j` ]bpan̥ at]ilhao pk odks dks jkeoa oaranahu eil]_po oq_d `]p]*
Araj sdaj ]j ]__qn]pa `]p] _ha]jejc ld]oa eo _kj`q_pa`( `k_qiajpo ]na ikophu pna]pa` ]o ^]co kb skn`o6
] _kqjp kb sde_d panio ]lla]n ]j` dks bnamqajphu* Pdeo oeilhe|_]pekj eo lnkraj pk ^a a{a_pera ej pda ejbkn)
i]pekj napnear]h |ah`( sdana pa_djemqao ]na paopa` kj sahh)bknia` j]pqn]h h]jcq]ca `k_qiajpo( cajan]pa`
^u ejbkni]pekj lnkbaooekj]ho( oq_d ]o fkqnj]heopo( h]suano( ]j` `k_pkno W-./Y* Ej okbps]na ajcejaanejc(
]hpdkqcd a{a_pera bkn okia p]ogo $a*c*( pn]_a]^ehepu ^apsaaj `k_qiajpo ]j` _k`a W/Y%( pdeo iapdk` na`q_ao
pda mq]hepu( nahe]^ehepu( ]j` _kilnadajoe^ehepu kb pda ]r]eh]^ha ejbkni]pekj( ^a_]qoa j]pqn]h h]jcq]ca patp
eo kbpaj jkp sahh)bknia` ]j` eo ejpanha]ra` sepd h]jcq]cao sepd `e{anajp oujp]tao6 _k`a bn]ciajpo( op]_g
pn]_ao( l]p_dao( ap_*
Bkn pdaoa na]okjo( sa iqop ^a ]s]na kb pda opnq_pqna kb ai]eh _kjpajp( |hpan ennahar]jp ejbkni]pekj( ]j`
qoa ]llnklne]pa pa_djemqao bkn atlkoejc ]j` atlhkepejc pda oecje|_]jp `]p]*
Ej pdeo l]np kb pda pdaoeo sa lnaoajp kqn skng pks]n` pdeo ck]h6 Sa lnaoajp iejejc pa_djemqao ]eia` ]p
cerejc ] opnq_pqna pk pda qjopnq_pqna`( jkeou( ]j` ieta`)h]jcq]ca _kjpajp kb `arahkliajp ai]eho* Pdaoa
pa_djemqao ]na ^qehp ej_naiajp]hhu( bnki pda oeilhaop ^qp haoo a{a_pera( pk pda ikop okldeope_]pa`( }ate^ha(
]j` a{a_pera kjao*
Ej ?d]lpan 3( sa lnaoajp kqn |nop opal( ej sde_d sa `areoa` patp)i]p_dejc ^]oa` pa_djemqao ]^ha pk oal]n]pa
okqn_a _k`a bnki j]pqn]h h]jcq]ca* =hpdkqcd naoqhpo ]na lnkieoejc( pdaoa pa_djemqao _]jjkp ^a qoa`
pk qj`anop]j` pda ia]jejc kb pda na_kcjeva` hejao kb _k`a* Bkn pdeo na]okj( ej ?d]lpan 4( sa odebp kqn
]ppajpekj pk eoh]j` l]noejc W-/2Y( ]j` qoa pdeo _kj_alp pk `areoa ] l]noan bkn opnq_pqna` _kjpajp ai^a``a`
ej j]pqn]h h]jcq]ca* Sa lnaoajp okia ]llhe_]pekjo kb pdeo l]noan pk oqllknp okbps]na qj`anop]j`ejc ]j`
`arahkliajp* Ej pda o]ia _d]lpan( sa ]hok lnaoajp kqn eilhaiajp]pekj bkn ] }ate^ha ]j` atpajoe^ha eoh]j`
l]noejc bn]iaskng* Bej]hhu( ej ?d]lpan 5( sa lnaoajp kqn ]llnk]_d pk ianca eoh]j` l]noejc ]j` i]_deja
ha]njejc pk _knna_phu na_kcjeva pda `e{anajp gej` kb ̤h]jcq]cao̥ $a*c*( op]_g pn]_ao( okqn_a _k`a( ]j` j]pqn]h
h]jcq]ca% qoa` ej ai]eho*
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?d]lpan 3
@apa_pejc Hejao kb Okqn_a ?k`a ej @arahkliajp
Ai]eho
Sdaj _kj`q_pejc pda atlaneiajp `ao_ne^a` ej ?d]lpan 2( sa na]heva` pd]p ai]eho ]na kbpaj _ki)
lkoa` kb `e{anajp h]jcq]cao6 @arahkliajp ai]eho lanp]ejejc pk ] okbps]na ouopai nalknp l]npo
kb patp sneppaj ej kpdan h]jcq]cao( aola_e]hhu okqn_a _k`a ojellapo kn op]_g pn]_ao* Pdaoa h]j)
cq]cao ]na ikna opnq_pqna` pd]j j]pqn]h h]jcq]ca ]j` _]jjkp ^a lnk_aooa` sepd pda o]ia pkkho*
Ej pdeo _d]lpan( sa bk_qo kj oeilha patpq]h pa_djemqao pk `apa_p okqn_a _k`a bn]ciajpo ej j]pqn]h
h]jcq]ca patp*
3*- Kranreas
Nahe]^hu atpn]_pejc r]hq]^ha ejbkni]pekj bnki pda _kjpajp kb ai]eho eo ] jkj)pnere]h p]og6 Jkp kjhu
]na ai]eho sneppaj ej bnaa)bkni j]pqn]h h]jcq]ca( ^qp pdau _]j ]hok _kjp]ej jkeoa ]j` ejpanha]ra`
opnq_pqna` bn]ciajpo pd]p i]gao ep `e{e_qhp pk napneara pda nahar]jp `]p]* =o ] |nop opal pks]n`
pda atlhkep]pekj kb ai]eh _kjpajp( ej pdeo _d]lpan( sa `areoa hecdpsaecdp pa_djemqao pk `apa_p
okqn_a _k`a bn]ciajpo ej pda _kjpajp kb ai]eho( kj pda ^]oeo kb oeilha patp ejola_pekjo( atlhkepejc
_d]n]_paneope_o kb okqn_a _k`a patp*
Sa ar]hq]pa pda ]__qn]_u kb kqn pa_djemqao pdnkqcd ] ^aj_di]ng sa i]jq]hhu ^qehp* Sa pkkg ]
op]peope_]hhu oecje|_]jp o]ilha kb ai]eho lanp]ejejc pk |ra qjnah]pa` FқҰқ KOO ouopaio*
?kjpne^qpekjo kb pda _d]lpan* Ej pdeo _d]lpan( sa lnaoajp pda bkhhksejc _kjpne^qpekjo6
̩ Sa e`ajpebu pda eilknp]j_a kb e`ajpebuejc pda opnq_pqna` _kjpajp ej ai]eh `]p]* Pda ejpnk`q_)
pekj kb pdeo l]np ]j` pdeo _d]lpan atlh]ejo sdu lnklanhu l]noejc ai]eh `]p] eo aooajpe]h bkn
atpn]_pejc r]hq]^ha ejbkni]pekj*
̩ Sa `areoa ]j` ar]hq]pa hecdpsaecdp pa_djemqao pd]p `apa_p okqn_a _k`a bn]ciajpo ej ai]eho* Kqn
pa_djemqao atlhkep oeilha hate_]h _d]n]_paneope_o kb okqn_a _k`a patp ai^a``a` ej `arahkl)
iajp ai]eho*
̩ Sa lnk`q_a ] ^aj_di]ng bkn ar]hq]pejc pda e`ajpe|_]pekj kb okqn_a _k`a hejao ej `arahkliajp ai]eho*
Kqn ^aj_di]ng ba]pqnao oapo kb o]ilha ai]eho( n]j`kihu atpn]_pa` bnki|raqjnah]pa` FқҰқ
KOO ouopaio( sde_dsai]jq]hhu na]` pk h]^ah opnq_pqna` bn]ciajpo* Ep ej_hq`aoikna pd]j
-(4,, i]jq]hhu h]^ahha` ai]eho*
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?d]lpan 3 @apa_pejc Hejao kb Okqn_a ?k`a ej @arahkliajp Ai]eho
Opnq_pqna kb pda _d]lpan* Ej Oa_pekj 3*. sa atlh]ej dks sa oap ql kqn ^aj_di]ng ]j` lnaoajp
pda ejbn]opnq_pqna sa `areoa` pk oqllknp epo _na]pekj* Ej Oa_pekj 3*/ sa `ap]eh pda `e{anajp ]l)
lnk]_dao sa paopa`* Ej Oa_pekj 3*0 sa `eo_qoo dks pdau lanbkni sepd naola_p pk kqn ^aj_di]ng*
Ej Oa_pekj 3*1 sa `eo_qoo pda nah]pa` skng* Oa_pekj 3*2 _kj_hq`ao oqii]nevejc kqn |j`ejco*
3*. >aj_di]ng ]j` Ar]hq]pekj
Oej_a jk lnarekqo ^aj_di]ng d]o ^aaj `areoa` bkn pda lnk^haisa p]_ghasepd kqnskng( ^aoe`ao
lnaoajpejc ]j` `eo_qooejc ] oap kb pa_djemqao( sa ]hok _na]pa ] op]peope_]hhu oecje|_]jp( ]j` lq^)
he_hu ]r]eh]^ha ^aj_di]ng( ]c]ejop sde_d pk ranebu pdai* Kqn ^aj_di]ng bkn atpn]_pejc okqn_a
_k`a bn]ciajpo _]j ^a ailhkua` bkn bqnpdan ]j]huoeo kb `e{anajp pa_djemqao* Pda k^p]eja` na)
oqhpo _]j ^a _kil]na` pk odks pda opnajcpdo ]j` `n]s^]_go kb oaran]h ]llnk]_dao kj pda o]ia
`]p] oap* Sa `aoecja` pdeo ^aj_di]ng pk namqena jk ola_e]h ejbn]opnq_pqna pk ^a qoa` ]j` pk ^a
a]oehu atpajoe^ha sepd ]``epekj]h `]p]*
3*.*- Oq^fa_po kb pda atlaneiajp
P]^ha 3*-6 Pda okbps]na ouopaio _kjoe`ana` bkn pda ^aj_di]ng
System
Emails
Population Sample
Size Filtered Size With Code
ArgoUML 24,876 24,876 379 48
Freenet 22,095 22,095 378 35
JMeter 21,637 9,810 370 105
Mina 18,565 21,869 374 101
OpenJPA 14,992 6,328 363 97
P]^ha 3*- odkso pda |ra FқҰқ KOO ouopaio pd]p sa _kjoe`ana` pk _na]pa kqn ^aj_di]ng* Sa
oaha_pa` qjnah]pa` okbps]na ouopaio aiancejc bnki pda _kjpatp kb `e{anajp bnaa okbps]na _ki)
iqjepeao( e*a*( =l]_da( =ҬҡҩQIH( ]j` BҬҟҟҨҟҮ* Pda `arahkliajp ajrenkjiajp( pda qo]ca kb pda
i]ehejc heopo( ]j` pda `arahkliajp l]n]`ecio ]na ]hh hegahu pk `e{an ]ikjc pda ouopaio( lnkre`)
ejc ] ckk` paop bkn pda ]`]lp]^ehepu kb kqn hecdpsaecdp ]llnk]_dao pk ] se`a r]neapu kb ouopaio(
]j` dahlejc pk ]ooaoo pdaen a{a_perajaoo*
Araj pdkqcd ]hh pda ouopaio k{an iqhpelha i]ehejc heopo pd]p _]j ^a ]j]huva`( sa bk_qo kj pda
`arahkliajpi]ehejc heopo( ]o pdau lnkre`a pda decdaop `ajoepu kb ejbkni]pekj nah]pa` pk okbps]na
`arahkliajp* Sa at_hq`a` bnki kqn ^aj_di]ng iaoo]cao ]qpki]pe_]hhu cajan]pa` ^u pda ^qc
pn]_gejc ouopai ]j` pda nareoekj _kjpnkh ouopai( oej_a pdau _kjp]ej kjhu ] na`q_a` ]ikqjp kb
j]pqn]h h]jcq]ca patp* Ej pda at_alpekj]h _]oa kb FIҟҮҟҬ( sa `a_e`a` pk ]hok ej_hq`a l]np kb pda
iaoo]cao cajan]pa` ^u pda nareoekj _kjpnkh ouopai( pk oaa pdaen a{a_p ej kqn atlaneiajpo*
Pda oa_pekj 0NOSKA¯INM kb P]^ha 3*- lnkre`ao `ap]eho kj pda lklqh]pekj oeva( ]j` pda jqi^an kb
ai]eho ej pda oap ]bpan |hpanejc kqp pda ]qpki]pe_]hhu cajan]pa` kjao*
-,,
3*. >aj_di]ng ]j` Ar]hq]pekj
Ai]eho o]ilha oap oeva6 Oej_a sa _kqh` jkp ]{kn` pk i]jq]hhu ]jjkp]pa pda ajpena oap kb ja]nhu
31(,,, ai]eho( sa atpn]_pa` ] o]ilha* @qa pk pda h]_g kb ]ju gjksha`ca ]^kqp pda _kjoe`ana`
i]ehejc heopo( sa ailhku oeilha n]j`ki o]ilhejc W-5/Y pk atpn]_p pda ai]eho pk ^a ej_hq`a` ej
kqn ^aj_di]ng* Pk `apanieja pda jqi^an kb ai]eho pd]p iqop ^a o]ilha` bnki pda lklqh]pekjo(
sa qoa` Amq]pekj 0*-( ]hna]`u `ap]eha` ej Oa_pekj 0*.*-* Sa pkkg pda op]j`]n` _kj|`aj_a harah
kb 51!( ]j` annkn $E% kb 1!* Pdeo naoqhpa` ej pda r]hqao bkn pda o]ilha oapo nalknpa` ej P]^ha 3*-*
Eb okqn_a _k`a bn]ciajpo ]na lnaoajp ej pda f! kb pda o]ilha oap ai]eho( sa ]na 51! _kj|`ajp
pdau sehh ^a lnaoajp ej pda f!± 5! kb pda lklqh]pekj iaoo]cao* Pdeo kjhu r]he`]pao pda mq]hepu
kb pdeo o]ilha oap ]o ]j atailhe|_]pekj kb pda lklqh]pekjo( ]j` eo jkp nah]pa` pk pda lna_eoekj ]j`
na_]hh r]hqao lnaoajpa` h]pan*
3*.*. >aj_di]ng _na]pekj
Pk ar]hq]pa kqn okqn_a _k`a atpn]_pekj iapdk`o( sa i]jq]hhu ^qehp pda ^aj_di]ng ^u na]`ejc
]hh pda ai]eho ]j` ]jjkp]pejc pdai sepd pda okqn_a _k`a bn]ciajpo pdau _kjp]ej* Sa ejola_pa`
pda ajpena o]ilha oap( ]j` pdaj n]j`kihu oaha_pa` ]j` na)ejola_pa` -,! kb pda ai]eho pk ranebu
pda mq]hepu kb pda ]jjkp]pekjo* Becqna 3*- odkso pda at_anlp kb ]j ai]eh sepd okqn_a _k`a*
Pda ^hqa l]npo ]na pdkoa sa skqh` d]ra i]nga` ]o okqn_a bn]ciajpo ej kqn ^aj_di]ng* Sa
_kjoe`an pda iapdk` _]hh ej heja . ]o r]he` $ep eo ]_pq]h okqn_a _k`a pd]p _]j ^a l]np kb ] iapdk`%(
^qp sa `k jkp _kjoe`an pda _h]oo( l]_g]ca( ]j` iapdk` j]iao( sneppaj ej ep]he_( ej hejao bnki /
pk 1( ]o pdau ]na l]np kb pda `eo_qooekj ]j` ]na oeilhu qoa` ]o j]iao* Sa at_hq`a _kiiajpa`
hejao kb _k`a $Heja -/%*
Sa atpaj`a` pda IңҦҟҬ Cқҧҟ $oaa Oa_pekj /*/%( pk ]ooeop pdeo p]og* Sa _na]pa` ] CNDE RMIO
OE¯R l]jah $Lkejp -% pk _kjp]ej pda oaha_pa` bn]ciajpo bnki pda ai]eh* Pda qoan _]j ]`` `a)
pa_pa` okqn_a _k`a bn]ciajpo ^u _kluejc ]j` l]opa pdai ej pda ]llnklne]pa patp ]na] ej pda CNDE
RMIOOE¯R l]jah* Sa ]hok ajd]j_a` pda -AIM reas $Lkejp .% ok pd]p pda qoan _]j oaha_p pda _dkoaj
bn]ciajpo sepd pda ikqoa ]j` qoejc ] gau^k]n` odknp_qp pk ]`` pdai ej pda ]jjkp]pekjo*
@aolepa pda nalapeperajaoo kb pda ]jjkp]pejc p]og( sa `a_e`a` jkp pk ]`` ba]pqnao pd]p _kqh` d]ra
ej}qaj_a` pda naoqhpo* Bkn at]ilha( ep skqh` d]ra ^aaj lkooe^ha pk decdhecdp lea_ao kb patp _kj)
p]ejejc FқҰқ gauskn`o* Dksaran( pdeo _kqh` d]ra ej}qaj_a` pda ai]eh na]`an( sdk _kqh` d]ra
kjhu ogeiia` pda ai]eh _kjpajp ej oa]n_d kb decdhecdpa` patp( sepdkqp _da_gejc pda ia]jejc*
3*.*/ Ar]hq]pekj
Pk ar]hq]pa pda pa_djemqao pk `apa_p `k_qiajpo ]j` hejao _kjp]ejejc okqn_a _k`a bn]ciajpo( sa
qoa pda EN iapne_o lnaoajpa` ej Oa_pekj 0*.*06 lna_eoekj $Amq]pekj 0*.%( na_]hh $Amq]pekj 0*/%( ]j`
B)ia]oqna $Amq]pekj 0*0%*
Pk ]ooaoo pda a{a_perajaoo kb kqn ]llnk]_d ej atpn]_pejc bn]ciajpo( sa _kilqpa` pda Harajodpaej
`eop]j_a W-./Y heja ^u heja( ^apsaaj pda patp h]^aha` ]o okqn_a _k`a ej pda ^aj_di]ng ]j` pda at)
pn]_pa` bn]ciajpo* Pdeo bqj_pekj( ]hok _]hha` a`ep `eop]j_a bqj_pekj( kqplqpo pda iejeiqi jqi^an
kb _d]jcao jaa`a` pk pn]jobkni kja opnejc ejpk ]jkpdan* Pda ]hhksa` pn]jobkni]pekj klan]pekjo
]na `ahapekj( ejoanpekj ]j` oq^opepqpekj( ]j` pdau ]na ceraj pda o]ia qjep]nu _kop* =o ]j at]ilha
sa _kjoe`an pda |nop okqn_a _k`a bn]ciajp h]^aha` ej heja . kb Becqna 3*- $nalhe_]pa` ej Becqna 3*/
bkn na]`]^ehepu%6 ADD,ABEKKED,A­NS¯GE¯3EOEQA¯NQ		*
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Becqna 3*-6=j ai]eh at_anlp _kjp]ejejc okqn_a _k`a bn]ciajpo
Eb sa ar]hq]pa Harajodpaej `eop]j_a ^apsaaj pdeo bn]ciajp ]j` ]jkpdan _]j`e`]pa sa k^p]ej
, eb pda psk opnejco ]na e`ajpe_]h( kpdanseoa ] lkoepera jqi^an pd]p ej_na]oao heja]nhu sepd pda
jqi^an kb klan]pekjo namqena` pk pn]jobkni pda _]j`e`]pa ej pda _knna_p opnejc* Bkn at]ilha(
pda `eop]j_a ^apsaaj pdeo opnejc ]j` ̤ranoekj ]``$H]^ahha`H]ukqp*capOalan]pkn̥ eo -.*
Kpdan a`ep `eop]j_a bqj_pekjo( oq_d ]o pda @]ian]q)Harajodpaej `eop]j_a W13Y ]j` pda D]iiejc
`eop]j_a W5-Y( ]na jkp ]llnklne]pa bkn kqn p]og ]o pdau ]`` qjja_aoo]nu klan]pekjo $oq_d ]o pn]jo)
lkoepekj kb psk ]`f]_ajp _d]n]_pano% kn `k jkp lnkre`a ajkqcd }ate^ehepu( a*c*( pda D]iiejc
`eop]j_a kjhu ]llheao pk opnejco kb pda o]ia oeva*
3*/ Atlaneiajpo
Sa |nop p]_gha pda lnk^hai kb _h]ooebuejc ai]eho pd]p _kjp]ej okqn_a _k`a( pdaj sa ikra pk pda
heja harah( ]j` sa _kj_hq`a ^u odksejc dks kqn iapdk`o _]j atpn]_p okqn_a _k`a bn]ciajpo*
Sa ^acej bnki pda pa_djemqao ^]oa` kj pda oeilhaop ejpqepekjo ]j` sa lnk_aa` pk kpdano ^]oa`
kj ikna na|ja` _kj_alpo*
-,.
3*/ Atlaneiajpo
2
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Becqna 3*.6 Pda IңҦҟҬ Cқҧҟ atpaj`a` pk oqllknp ai]eh ]jjkp]pekj kb okqn_a _k`a bn]ciajpo
 (I "NB
 ) HATE SRED RUIDGE¯ TEQRINM ADD,ABEKKED,A¬NS®GE®3EOEQA®NQ		 FQNL
 NQGAQGNSLKSLKSI,ABEKKED,A©NS« EAQKIEQ AMD I¯ UNQ°ED FIME
Becqna 3*/6=j at_anlp bnki Becqna 3*-
3*/*- ?h]ooe|_]pekj kb ai]eho ej_hq`ejc okqn_a _k`a bn]ciajpo
Ola_e]h _d]n]_pano ]j` gauskn`o
Ola_e]h _d]n]_pano $a*c*( oaie_khkj( _qnhu ^n]_gapo% ]j` naoanra` gauskn`o $a*c*( lq^he_( op]pe_% ]na
bqj`]iajp]h pkgajo sepd ola_e]h ia]jejco pk pda lnkcn]iiejc h]jcq]ca( ]j` ]na ja_aoo]nu pk
snepa pda okqn_a _k`a kb ]ju FқҰқ ouopai* Araj pdkqcd okia gauskn`o ]na _kiikj `e_pekj]nu
skn`o $a*c*( FNQ% pda lnaoaj_a kb ] decd jqi^an kb k__qnnaj_ao kb gauskn`o kn ola_e]h _d]n]_pano
ej ] j]pqn]h h]jcq]ca patp _]j ^a ]j are`aj_a kb ]j aj_hkoa` okqn_a _k`a bn]ciajp* Dksaran( pda
hajcpd kb pda ai]eh _kjpajp _kqh` ej}qaj_a pda ja_aoo]nu jqi^an kb k__qnnaj_ao pk `eopejcqeod
ai]eho sepd okqn_a _k`a bn]ciajpo bnki pdkoa sepdkqp pdai* Pdqo( sa `areoa` psk `e{anajp
]llnk]_dao pk _h]ooebu ai]eho6 -* =__kn`ejc pk pda jqi^an kb k__qnnaj_ao kb aepdan FқҰқ gauskn`o
kn FқҰқ ola_e]h _d]n]_pano( ]j` .* ]__kn`ejc pk gauskn`o kn ola_e]h _d]n]_pano bnamqaj_eao*
Eb pda jqi^an kb k__qnnaj_ao kb gauskn`o( kn pdaen bnamqaj_eao( eo ]^kra ] _anp]ej pdnaodkh`( sa
_h]ooebu ]j ai]eh ]o _kjp]ejejc okqn_a _k`a bn]ciajpo* Sa ar]hq]pa pda naoqhpo qoejc oaran]h
pdnaodkh`o( pk ranebu sdapdan ]j klpei]h r]hqa _]j ^a `a|ja`*
-,/
?d]lpan 3 @apa_pejc Hejao kb Okqn_a ?k`a ej @arahkliajp Ai]eho
Eilhaiajp]pekj* Pda k__qnnaj_ao kb FқҰқ gauskn`o ej ]j ai]eh _]j ^a _kqjpa` ^u `ere`ejc epo
_kjpajp ej skn`o pdnkqcd ]ju ol]_a oal]n]pkn $a*c*( aj` kb hejao( ^h]jgo% ]j` oqiiejc kja bkn
a]_d gauskn` k__qnnaj_a* Bkn pda ola_e]h _d]n]_pano( sa `k jkp `ere`a pda patp ej skn`o( ^qp sa
kjhu _kqjp pda k__qnnaj_ao kb _d]n]_pano* Pk _kilqpa pda bnamqaj_eao sa `ere`a pda jqi^an kb
k__qnnaj_ao ^u pda pkp]h jqi^an kb skn`o kn _d]n]_pano*
Naoqhpo* Becqna 3*0 odkso pda B)Ia]oqna naoqhpo ]ikjc ]hh pda ouopaio( sdaj _kjoe`anejc k__qn)
naj_ao kb gauskn`o* Pda i]teiqi r]hqao k^p]eja` r]nu oecje|_]jphu ^apsaaj ouopaio6 bnki
,*/- bkn Bnaajap ql pk ,*2/ bkn FIҟҮҟҬ* Pda ^aop pdnaodkh` ol]jo ^apsaaj `eop]jp r]hqao6 1 ]j`
.3* =o ]j at]ilha( Becqna 3*1 `ap]eho KҪҟҨFL= odksejc lna_eoekj( na_]hh( ]j` B)Ia]oqna*
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Threshold for the number of occurrences of keywords
Becqna 3*06 Ai]eh _h]ooe|_]pekj kj k__qnnaj_ao kb gauskn`o
Lna_eoekj ]j` na_]hh pn]`a k{ kja ]c]ejop pda kpdan( ^qp ] ranu hks r]hqa ej kja kb pdai `kao
jkp ]qpki]pe_]hhu cq]n]jpaa ] atpnaiahu decd r]hqa bkn pda kpdan6 >kpd kb pdai _]j ^a hks* Pda
nahar]jp ba]pqna kb pdeo oeilha ]llnk]_d eo pd]p( ^u r]nuejc pda pdnaodkh`( sa _]j k^p]ej aepdan
]hikop lanba_p na_]hh kn lanba_p lna_eoekj( ]__kn`ejc pk kqn jaa`o*
Sa k^p]eja` oeieh]n ^qp ikna _kjoeopajp naoqhpo qoejc ola_e]h _d]n]_pano k__qnnaj_ao ]o kqn `eo)
_neiej]pkn6 pda ^aop B)Ia]oqna r]hqao r]nu ^apsaaj ,*1,( bkn BҬҟҟҨҟҮ( ]j` ,*2/( bkn FIҟҮҟҬ* Pda
^aop pdnaodkh` ol]jo ^apsaaj haoo `eop]jp r]hqao6 .,, ]j` 2,, k__qnnaj_ao kb ola_e]h _d]n]_pano*
Pda _qnrao d]ra pnaj`o amqer]hajp pk pdkoa ej Becqna 3*0 ]j` Becqna 3*1*
Becqna 3*2 odkso pda B)Ia]oqna r]hqao sdaj _kjoe`anejc bnamqaj_eao kb _d]n]_pano* Ej pdeo _]oa(
pda ^aop pdnaodkh`o ol]j ^apsaaj ikna `eop]jp r]hqao ]j` pda B)Ia]oqna r]hqao `k jkp odks
oecje|_]jp eilnkraiajpo _kil]na` pk pda oeilha k__qnnaj_a _kqjp* Bkn pda oejcha ouopai( pda
_qnrao opehh odks ] pnaj` ja]n pk pdkoa ej Becqna 3*1*
-,0
3*/ Atlaneiajpo
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Threshold for the number of occurrences of keywords
Becqna 3*16KlajFL=6 ai]eh _h]ooe|_]pekj ^]oa` kj k__qnnaj_ao kb gauskn`o
Aj` kb hejao
P]gejc pda hejao ej Becqna 3*3 ]o ]j at]ilha $_knnaolkj`ejc pk pda okqn_a _k`a hejao ej Becqna 3*-%(
sa jkpa ] la_qhe]nepu lnaoajp ej i]ju lnkcn]iiejc h]jcq]cao $a*c*( FқҰқ( ?( LҟҬҦ%6 Pda `arah)
klan iqop aj` a]_d op]paiajp sepd ] oaie_khkj* Ej pda ai]eh( sa jkpa pd]p pdeo d]llajo ej hejao
5(-.(-0(-3( ]j` ]hok ej pda _k`a aj_hkoa` ej heja .*
>]oa` kj pdeo ejpqepekj( pdeo ]llnk]_d rane|aosdapdan pda patp _kjp]ejo hejaosdkoa h]op _d]n]_pan
eo ] oaie_khkj* Oej_a ] j]pqn]h h]jcq]ca patp heja `kao jkp kbpaj aj` sepd oq_d ] _d]n]_pan( ep _]j
^a ] oecje|_]jp dejp kj pda lnaoaj_a kb okqn_a _k`a bn]ciajpo* Pk ^qeh` ] ikna _kilnadajoera
]llnk]_d( sa ]hok _kjoe`an pd]p ] okqn_a _k`a heja _]j aj` sepd ] _qnhu ^n]_gap( i]ejhu qoa` pk
klaj kn _hkoa ] ^hk_g* Pdeo ]llnk]_d _]j ^a l]n]iapaneva` kj ] pdnaodkh` pd]p nalnaoajpo pda
jqi^an kb hejao pd]p iqop aj` sepd pda ola_e]h _kjrajpekj*
Eilhaiajp]pekj* Araj pdkqcd pdeo ]llnk]_d opehh _h]ooe|ao ai]eho ]j` jkp hejao kb _k`a( sa
_kjoe`an pda lnaoaj_a kb la_qhe]n hejao ej pda patp* Pda eilhaiajp]pekj _kjoeopo ej ]j]huvejc pda
ai]eh _kjpajp heja ^u heja ]j` ranebuejc eb pda h]op _d]n]_pan eo ] oaie_khkj kn ] _qnhu ^n]_gap*
Naoqhpo* Becqna 3*4 odkso pda B)Ia]oqna bkn a]_d ouopai6 pda ^aop r]hqao ]na oecje|_]jphu ^appan
pd]j pda lnarekqo ]llnk]_d6 Pdau r]nu bnki ,*30 pk ,*5.* Iknakran( pda ^aop pdnaodkh` eo ] oejcha
r]hqa $e*a*( kja% pd]p eo pda o]ia bkn ]hh pda ouopaio* Psk hejao aj`ejcsepd ] oaie_khkj ]na ]hs]uo
pda ^aop ej`e_]pkn kb pda lnaoaj_a kb okqn_a _k`a bn]ciajpo sepd pdeo ]llnk]_d*
P]gejc BҬҟҟҨҟҮ ]o ] o]ilha ouopai $Becqna 3*5%( sa odks pd]p pda ]llnk]_d _]j mqe_ghu ]_deara
pda i]teiqi lna_eoekj( sdeha i]ejp]ejejc pda na_]hh r]hqa decdan pd]j ,*2,* =hh pda ouopaio
-,1
?d]lpan 3 @apa_pejc Hejao kb Okqn_a ?k`a ej @arahkliajp Ai]eho
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Becqna 3*26 Ai]eh _h]ooe|_]pekj ^]oa` kj bnamqaj_eao kb ola_e]h _d]n]_pano
odks oeieh]n naoqhpo* Araj ej pda sknop _]oa( =ҬҡҩQIH( ]p pda oa_kj` opal kb pda pdnaodkh` pda
lna_eoekj eo - ]j` pda na_]hh eo decdan pd]j ,*1,*
Aj` kb hejao ]j` nacqh]n atlnaooekj
Araj pdkqcd pda lnarekqo ]llnk]_d na]_dao oecje|_]jphu decd r]hqao( pda na_]hh _]j opehh ^a ei)
lnkra`* =j]huvejc pda b]hoa jac]perao( sa jkpa` pd]p pda iapdk` `kao jkp _kjoe`an ] _kiikj
l]ppanj ej pda FқҰқ lnkcn]iiejc h]jcq]ca6 pda iapdk` _]hh l]ppanj* Pdeo l]ppanj qoq]hhu aj`o
sepd ] oaie_khkj( ^qp ] iapdk` _]hh _]j ^a olhep ej iqhpelha hejao $]o _]j ^a oaaj ej heja -- kb
Becqna 3*3%( kn qoa` sepdkqp oaie_khkj ej ] op]_g pn]_a* Kqn ejpqepekj eo pk n]eoa pda na_]hh ^u
_da_gejc pdeo l]ppanj ej hejao sepdkqp ] |j]h oaie_khkj*
Eilhaiajp]pekj* Pdeo ]llnk]_d atpaj`o pda lnarekqo kja( ]``ejc pda _da_g kj pda iapdk` _]hh
l]ppanj* Eb ] heja `kao jkp aj` sepd ]ju _d]n]_pan ola_e|a` ej pda lnarekqo iapdk`( ep _da_go eb ep
i]p_dao pda iapdk` _]hh l]ppanj* Pdaikop a{a_pera pa_djemqa pk i]p_d oq_d ] nacqh]n l]ppanj eo
qoejc nacqh]n atlnaooekjo* Sa eilhaiajpa` kqn nacqh]n atlnaooekj( ]__kn`ejc pda EAAA LKOET
>]oe_ Nacqh]n Atlnaooekjo $>NA% op]j`]n`( ]o ej pda bkhhksejc _k`a6
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Becqna 3*36 Hejao sepd okqn_a _k`a bn]ciajpo ej Becqna 3*-
Hejao - ]j` 1 ]hhks pda i]p_d pk ^a bkqj` sepdkqp namqenaiajpo kj _d]n]_pano pd]p bkhhks kn
lna_a`a ep* Hejao . pk / namqena kja kn ikna k__qnnaj_ao kb ] _d]n]_pan bkhhksa` ^u ] oejcha
`kp( a*c*( FNN( BNN( BNNFNN ]na r]he` oamqaj_ao* =bpan pdeo l]ppanj( pdana iqop ^a ]jkpdan
]hld]jqiane_ opnejc aj_hkoa`( kn jkp( ej ]jcha ^n]_gapo( a*c*( FNN( kn FNN* Bej]hhu( pdana iqop
^a ]j klaj l]najpdaoeo $heja 0%* Pdeo nacqh]n atlnaooekj _knna_phu i]p_dao pda at]ilha _k`a ej
heja --( Becqna 3*3* Oq_d _k`a skqh` d]ra ^aaj i]p_da`( araj pdkqcd pda l]np ]bpan pda klaj
l]najpdaoeo s]o olna]` kqp kran iqhpelha hejao*
Naoqhpo* P]^ha 3*. odkso pda naoqhpo bkn a]_d ouopai* Sa nalknp pda naoqhpo k^p]eja` sepd pda
pdnaodkh` kb kja( sde_d eo opehh pda ikop a{a_pera( _kj|niejc pda lnarekqo naoqhpo* Sepd pdeo
]``epekj sa ej_hq`a` _]oao pd]p sana jkp _knna_phu napneara` ^u qoejc kjhu pda _da_gejc kj pda
aj` kb heja* Sa oecje|_]jphu ej_na]oa` pda na_]hh( ]p pda _kop kb ] ranu oi]hh `a_naiajp ej pda
lna_eoekj* Kran]hh( pda naoqhpo ]na lnkieoejc6 Kj ]ran]ca kqn hecdpsaecdp ]llnk]_d napnearao
41! kb pda ai]eho sepd okqn_a _k`a( ]j` _knna_phu _h]ooe|ao 50! kb pda _]oao*
P]^ha 3*.6 Aj` kb heja ]j` nacqh]n atlnaooekj ]llnk]_d naoqhpo
System Precision Recall F-Measure
ArgoUML 0.92 0.71 0.80
Freenet 0.97 0.91 0.94
JMeter 0.91 0.96 0.94
Mina 1.00 0.80 0.89
OpenJPA 0.89 0.88 0.88
Average 0.94 0.85 0.89
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Becqna 3*46 Ai]eh _h]ooe|_]pekj ^]oa` kj aj` kb hejao
3*/*. ?h]ooe|_]pekj kb patp hejao ej_hq`ejc okqn_a _k`a bn]ciajpo
Ola_e]h _d]n]_pano ]j` gauskn`o
Kqn |nop iapdk`( sde_d qoao k__qnnaj_a kn bnamqaj_u kb ola_e]h _d]n]_pano ]j` gauskn`o kj
pda _kilhapa ai]eh _kjpajp( d]o pda ]`r]jp]ca kb napnearejc ]hh pda ai]eho sepd okqn_a _k`a bn]c)
iajpo( ]j` opehh lnkre`ejc naoqhpo sepd na]okj]^ha lna_eoekj* Pdeo ]llnk]_d qoao pda o]ia e`a]
kj pda |jan cn]jqh]nepu kb hejao6 ] heja d]rejc i]ju k__qnnaj_ao( kn ] decd bnamqaj_u( kb gau)
skn`o kn ola_e]h _d]n]_pano lnk^]^hu _kjp]ejo ] _k`a bn]ciajp* Sa ]llhu pda _h]ooe|_]pekj kj
`e{anajp pdnaodkh`o pk |j` pda klpei]h kja*
Eilhaiajp]pekj* Pdeo ]llnk]_d d]o ] oeieh]n eilhaiajp]pekj pk epo amqer]hajp bkn ai]eh _h]o)
oe|_]pekj( at_alp pd]p sa olhep pda patp ejpk hejao ]j` sa _kqjp gauskn` ]j` ola_e]h _d]n]_pan
k__qnnaj_ao lan heja* Sa `ere`a pda k__qnnaj_ao ^u pda jqi^an kb skn`o ej pda heja pk k^p]ej
bnamqaj_eao* Eb ] r]hqa l]ooao pda pdnaodkh`( sa _h]ooebu pda heja lkoeperahu*
Naoqhpo* P]^ha 3*/ odkso pda naoqhp k^p]eja` qoejc pda k__qnnaj_a kb _d]n]_pano bkn pda heja _h]o)
oe|_]pekj* Ep nalknpo ^kpd pda r]hqa sepd ] pdnaodkh` kb kja( sde_d lnkre`ao pda ^aop na_]hh( ]j`
pda pdnaodkh` bkn pda ^aop B)Ia]oqna $eb `e{anajp bnki kja%* Sa jkpa pd]p pda ^aop pdnaodkh` r]h)
qao r]nu haoo pd]j ej pda ]llnk]_d bkn pda ai]eh _h]ooe|_]pekj6 ^apsaaj 0 kn 1 bkn ]hh pda ouopaio(
at_alp bkn FIapan* Pda naoqhpo k^p]eja` qoejc pda bnamqaj_u kb ola_e]h _d]n]_pano ]na oeieh]n
^qp d]ra hksan r]hqao* Ejpanaopejchu( bkn pda heja _h]ooe|_]pekj( ^kpd pda k__qnnaj_a ]j` pda bna)
mqaj_u kb gauskn`o lnk`q_a oecje|_]jphu hksan naoqhpo* Hkkgejc ]p Becqna 3*3 sa qj`anop]j`
pda na]okj6 Aecdp hejao kqp kb pda jeja sepd okqn_a _k`a bn]ciajpo ej_hq`a( ]p ha]op( kja ola_e]h
_d]n]_pan( sdeha kjhu bkqn hejao _kjp]ej ] gauskn`*
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Becqna 3*56 BҬҟҟҨҟҮ6 ai]eh _h]ooe|_]pekj ^]oa` kj aj` kb hejao
Aj` kb heja ]j` nacqh]n atlnaooekj
Sa qoa pda ]llnk]_d bkn patp _h]ooe|_]pekj bkn heja _h]ooe|_]pekj6 A]_d heja pd]p aj`o sepd ] oaie)
_khkj( ] klaj kn _hkoa` _qnhu ^n]_gap( kn pd]p i]p_dao pda nacqh]n atlnaooekj `ao_ne^a` lnare)
kqohu( eo _h]ooe|a` lkoeperahu* Pda lnaoaj_a kb _k`a _kiiajpo ej ] _kilhapa patp _]j ^a are`aj_a
kb ] h]ncan okqn_a _k`a bn]ciajp( bkn pdeo na]okj( sa `e` jkp naikra _kiiajpo ej pda ai]eh _h]o)
oe|_]pekj ]llnk]_d* Dksaran( sa `k jkp _kjoe`an _kiiajpo ]o ]_pq]h okqn_a _k`a bn]ciajpo(
pdqo sa naikra pdai bnki hejao `qnejc pda _h]ooe|_]pekj* = pdnaodkh` eo jkp ja_aoo]nu6 aepdan ]
heja `kao kn `kao jkp naola_p pda _kj`epekjo* Bkn pda KҪҟҨFL= ouopai( sa ]hok _kjoe`an ]jjkp])
pekjo ]o _k`a bn]ciajpo( oej_a pdau ]na ] nahar]jp ]ola_p kb pd]p F]r] lanoeopaj_a he^n]nu*
Eilhaiajp]pekj* Pda eilhaiajp]pekj eo oeieh]n pk pda _kilhapa patp ]llnk]_d( ^qp ep _h]ooe|ao
heja ^u heja( ejopa]` kb pda sdkha _kjpajp* =o ] |nop l]oo( bnki a]_d heja( sa naikra pda ha]`ejc
]j` pn]ehejc sdepaol]_a ]j` pda _kiiajpo( e*a*( pda patp ]bpan ( kn 
( ]j` pda patp ^abkna 
*
Sa `apa_p KҪҟҨFL= ]jjkp]pekjo ^u _da_gejc sdapdan pda |nop _d]n]_pan kb ] heja eo ]  *
Naoqhpo* P]^ha 3*0 odkso pda naoqhpo k^p]eja`( ^u ouopai* Pda ]llnk]_d lnkre`ao ] ranu decd
lna_eoekj $,*5/ kj ]ran]ca%( gaalejc ] oq^op]jpe]h na_]hh* Bkn KҪҟҨFL=( pda na_]hh ^ahks pda ]ran)
]ca eo _]qoa` ^u pda bn]ciajp]pekj kb ai]eh hejao6 I]ju kb pdaskn`o ]na pnqj_]pa` ]j` olhep kran
`e{anajp hejao* = patp jkni]hev]pekj W-41Y skqh` ]hhare]pa pdeo lnk^hai( lnk^]^hu lnkre`ejc pda
]llnk]_d sepd naoqhpo k^p]eja` bkn pda kpdan ouopaio*
-,5
?d]lpan 3 @apa_pejc Hejao kb Okqn_a ?k`a ej @arahkliajp Ai]eho
P]^ha 3*/6 Heja _h]ooe|_]pekj ^u k__qnnaj_ao kb _d]n]_pano
System Threshold Precision Recall F-Measure
ArgoUML 1 0.11 1.00 0.204 0.19 0.62 0.29
Freenet 1 0.05 0.99 0.095 0.17 0.40 0.24
JMeter 1 0.22 0.98 0.35
Mina 1 0.14 0.98 0.254 0.30 0.58 0.40
OpenJPA 1 0.16 0.95 0.284 0.25 0.66 0.36
Average 1 0.14 0.98 0.24best 0.22 0.65 0.33
P]^ha 3*06 Heja _h]ooe|_]pekj ^u aj` kb heja ]j` nacqh]n atlnaooekj
System Precision Recall F-Measure
ArgoUML 0.93 0.89 0.91
Freenet 0.94 0.88 0.91
JMeter 0.97 0.86 0.91
Mina 0.90 0.84 0.87
OpenJPA 0.93 0.73 0.82
Average 0.93 0.84 0.88
>acejjejc kb ^hk_g
Araj pdkqcd pda lnarekqo ]llnk]_d naoqhpo iaap ] decd p]ncap( sa i]jq]hhu ejola_pa` ]hh pda
b]hoa jac]perao pk ej_na]oa pda na_]hh* Hejao sepd ] _h]oo kn iapdk` `a_h]n]pekj ]na pda ikop
_kiikj lnk^hai6 Iapdk`o ]j` _h]ooao ]na qoq]hhu `a|ja` ej ] oejcha heja( a*c*( OSBKICCKARR
&NN	( dksaran( pda _qnhu ^n]_gap pd]p op]npo pda oq^oamqajp ^hk_g eo ej ] jas heja* Oej_a kqn
lnarekqo ]llnk]_d `kao jkp _kjoe`an pdaoa _]oao( sa ]hok _da_g pdai* Pda oeilha ejpqepekj eo pk
_da_g sdapdan ] heja ^acejo sepd ] gauskn`6 Sa oaa ]j at]ilha kb pdeo ej Becqna 3*3( heja -,*
Eilhaiajp]pekj* Pda eilhaiajp]pekj( oeieh]n pk pda lnarekqo kja( jks ]hok rane|ao sdapdan
pda |nop skn` eo ] gauskn`*
Naoqhpo* =o atla_pa`( pdeo ]llnk]_d ej_na]oao pda na_]hh r]hqa kb ]hh pda ouopaio( kb ]p ha]op
psk lkejpo $P]^ha 3*1%* Pda decd r]hqao ]hna]`u k^p]eja` sepd pda lnarekqo ]llnk]_d( i]ga ep
ejpanaopejc bkn pda ln]_pepekjan sdk s]jpo ikna i]p_dao( sepd ] hksan lna_eoekj*
--,
3*/ Atlaneiajpo
P]^ha 3*16 Heja _h]ooe|_]pekj ^u aj` kb heja ]j` nacqh]n atlnaooekj
System Precision Recall F-Measure
ArgoUML 0.74 0.91 0.81
Freenet 0.60 0.90 0.72
JMeter 0.94 0.91 0.93
Mina 0.80 0.89 0.85
OpenJPA 0.77 0.74 0.75
Average 0.77 0.87 0.81
3*/*/ Okqn_a _k`a atpn]_pekj
?kjoe`anejc pda decd naoqhpo pd]p kqn hecdpsaecdp ]llnk]_dao ]_deara` kj heja _h]ooe|_]pekj(
sa _kj`q_pa` ] op]peope_]h ]j]huoeo kj pda ^aj_di]ng pk `apanieja sdapdan `areoejc ]``epekj]h
iapdk`o bkn ] |jan _k`a atpn]_pekj eo ja_aoo]nu ej ln]_pe_a*
?kjoe`anejc ]hh pda hejao h]^aha` ]o _kjp]ejejc okqn_a _k`a bn]ciajpo ej pda ^aj_di]ng $e*a*(
--(534%( sa ar]hq]pa` pda Harajodpaej `eop]j_a kb pda _kilhapa _kjpajp bnki pda okqn_a _k`a
l]np* Ikna pd]j 3(220 hejao d]` ] `eop]j_a h]ncan pd]j pdnaa $e*a*( ikna pd]j pdnaa klan]pekjo ]na
ja_aoo]nu pk pn]jobkni pda _kjpajp ej pda okqn_a _k`a%* =j]huvejc pdaoa hejao( sa jkpa` pd]p pdau
]na i]ejhu _kilkoa` kb hejao oeieh]n pk pdkoa nalknpa` ej Becqna 3*-,*
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Becqna 3*-,6 ?kiikj hejao sepd okqn_a _k`a `eop]jp bnki pda _kjpajp
Ej heja -( pda okqn_a _k`a `kao jkp ej_hq`a ha]`ejc ]j` pn]ehejc sdepa ol]_ao( sde_d ]na lnaoajp
ej pda _kilhapa _kjpajp* Heja . op]npo sepd pda A¯skn` qoa` ej op]_g pn]_ao( sde_d eo jkp okqn_a
_k`a* Hejao / ]j` 0 ]na l]np kb ] l]p_d ]j` op]np sepd  kn  pk i]ng ]``a` kn `ahapa` hejao*
Naikrejc pdaoa ola_e]h _]oao ]j` na_kilqpejc pda Harajodpaej `eop]j_a( kjhu /34 hejao na)
i]eja`6 pda /! kj pda pkp]h jqi^an kb hejao sepd _k`a bn]ciajpo* Oej_a sa _kjoe`ana` op])
peope_]hhu oecje|_]jp o]ilha oapo bkn pda _na]pekj kb kqn ^aj_di]ng( pdeo /! n]pek eo ] r]hqa pd]p
eo pk ^a bkqj` ]hok ej pda sdkha i]ehejc heop lklqh]pekjo*
Oeilhu naikrejc pda ola_e]h op]npejc _d]n]_pano ej Becqna 3*-,( ]j` pn]ehejc ]j` ha]`ejc sdepao)
l]_a( sa _]j qoa pda o]ia ]llnk]_dao atlh]eja` bkn pda heja _h]ooe|_]pekj ]j` k^p]ej pda lanba_p
atpn]_pekj kb pda okqn_a _k`a bkn ]hh pda hejao( at_alp )]p i]teiqi) bkn pdkoa /! pd]p ]hok ej_hq`a
kpdan jkp nahar]jp _d]n]_pano* Oej_a sa s]jp pk i]ejp]ej kqn iapdk`o b]op ]j` oeilha( sa `aai
pdeo naoqhp ]o ]__alp]^ha*
---
?d]lpan 3 @apa_pejc Hejao kb Okqn_a ?k`a ej @arahkliajp Ai]eho
3*0 @eo_qooekj
Sa lnaoajpa` ] jqi^an kb ]llnk]_dao pk `apa_p ai]eho ]j` hejao pd]p _kjp]ej okqn_a _k`a bn]c)
iajpo* P]^ha 3*2 oqii]nevao pda ]ran]ca a{a_perajaoo kb pda iapdk`o kran pda 1 ouopaio( ej
panio kb lna_eoekj( na_]hh ]j` B)Ia]oqna*
P]^ha 3*26=ran]ca a{a_perajaoo kb `apa_pekj iapdk`o
Method Precision Recall F-Measure
email classification
Special characters and keywords 0.24 0.97 0.37
End of lines and reg. exp. 0.94 0.85 0.89
line classification
Special characters and keywords 0.14 0.98 0.24
End of lines and reg. exp. 0.93 0.84 0.88
Beginning of block 0.77 0.87 0.81
Oej_a pda iapdk`o r]nu sepd naola_p pk pda lna_eoekj ]j` na_]hh pdau ]_deara( _dkkoejc pda ikop
]llnklne]pa iapdk` `alaj`o kj pda nah]pera saecdp kb lna_eoekj ]j` na_]hh( bkn ] ceraj p]og* Eb
ln]_pepekjano s]jp pk napneara ikop kb pda okqn_a _k`a( ]p pda _kop kb i]ju ai]eh hejao sepdkqp
okqn_a _k`a $e*a*( pdau s]jp ] ranu decd na_]hh ]p pda lne_a kb ] hksan lna_eoekj% pda ^aop iapdk` eo
pda kja ^]oa` kj pda k__qnnaj_ao kb ola_e]h _d]n]_pan ]j` gauskn`o* Kj pda kpdan d]j`( eb kja
eo ejpanaopa` ej _knna_phu napnearejc kjhu `k_qiajpo sepd okqn_a _k`a $a*c*( bkn peia na]okjo%( ]p
pda lne_a kb jkp napnearejc ]hh kb pda `k_qiajpo $e*a*( b]rknejc lna_eoekj kran na_]hh%( pdaj ̤aj` kb
hejao sepd nacqh]n atlnaooekj̥ eo pda ikop ]llnklne]pa iapdk`* Ep odkqh` ^a ]hok oaha_pa` sdaj
lna_eoekj ]j` na_]hh d]ra pda o]ia eilknp]j_a( oej_a ep k{ano pda decdaop B)Ia]oqna* Sdaj ckk`
kran]hh a{a_perajaoo $ej`e_]pa` ^u pda B)Ia]oqna% ]na namqena`( pda ieta` iapdk` ^]oa` kj aj`
kb hejao( nacqh]n atlnaooekj ]j` gauskn`o ]p pda ^acejjejc kb pda heja( eo pda ^aop lanbknian*
?kil]neokj sepd oeieh]n ]llnk]_dao* Ej Oa_pekj 3*1 sa nalknpa` psk ]llnk]_dao p]_ghejc ] oeieh]n
lnk^hai( kja ^u >appaj^qnc ap ]h* W/,Y ]j` kja ^u P]jc ap ]h* W-41Y* >appaj^qnc ap ]h* `apa_pa`
^qc nalknpo _kjp]ejejc okqn_a _k`a bn]ciajpo qoejc ]j ]llnk]_d ^]oa` kj eoh]j` l]noejc* Pdaen
pa_djemqa na]_da` naoqhpo ^appan pd]j kqno( sepd ] lna_eoekj kb ,*54 ]j` ] na_]hh kb ,*55( ]j ]hikop
lanba_p _h]ooe|_]pekj* Dksaran( ep eo `e{e_qhp pk _kil]na pda naoqhpo kb pda ]llnk]_dao( ]o pdau
]na ]llhea` kj `e{anajp `]p] oapo( sepd `e{anajp _d]n]_paneope_o $^qc ]n_dera ]j` `arahkliajp
i]ehejc heop%* Iknakran( kqn iapdk`o d]ra psk i]ej ^aja|po kran pdaen ]llnk]_d6 $-% pdau ]na
b]opan ]j` ikna o_]h]^ha pd]j eoh]j` l]noejc ]j` $.% pdau skng _knna_phu ]hok ]p pda heja harah*
P]jc ap ]h* ]llhea` ] pa_djemqa ^]oa` kj i]_deja ha]njejc pk `apa_p okqn_a _k`a bn]ciajpo ej
] `]p] oap oeieh]n pk kqno ^qp h]ncan* Ej panio kb lna_eoekj( sa nalknpa` oeieh]n naoqhpo6 pdau
na]_da` ] lna_eoekj kb ,*5/ ]j` kqn ^aop eo ,*50 ]p pda ai]eh harah ]j` ,*5/ ]p pda heja harah* Sa
]_deara` ^appan naoqhpo ej pda na_]hh r]hqa6 ,*40 ]c]ejop ,*3.*
--.
3*1 Nah]pa` skng
Heiep]pekjo* @qa pk `e{anajp `arahklan _qhpqnao( pda opuha kb ai]eho ej `eo_qooekj heopo i]u r]nu*
Pk ]hhare]pa pdeo( sa _kjoe`ana` |ra `e{anajp klaj okqn_a okbps]na ouopaio aiancejc bnki `eb)
banajp _kiiqjepeao( ej sde_d pda qo]ca( pda l]npe_el]jpo( ]j` pda ]ca kb pda i]ehejc heopo r]nu*
Pda i]ej heiep]pekj kb kqn atlaneiajp _kjoeopo ej _kjoe`anejc kjhu pda FқҰқ lnkcn]iiejc h]j)
cq]ca* Dksaran( sa `areoa` iapdk`o pd]p ]na ^]oa` kj _d]n]_paneope_o ]r]eh]^ha ej i]ju `eb)
banajp lnkcn]iiejc h]jcq]cao( a*c*( gauskn`o( ola_e]h _d]n]_pano( ]j` la_qhe]n aj` kb hejao*
Sa ejola_pa` ]__qn]pahu ]hh pda ai]eho ej pda o]ilha oapo* Dksaran( oej_a dqi]j ^aejco ]na
ejrkhra`( pdana eo pda lkooe^ehepu pd]p pdau i]`a ieop]gao ej pda ]j]huoeo* Pk ]rke` pdeo lnk^hai
sa `areoa` ] sa^ ]llhe_]pekj pk a]oa pda p]og( ]j` sa i]jq]hhu na)ejola_pa` ] nahar]jp jqi^an
kb b]hoa jac]perao ]j` b]hoa lkoeperao cajan]pa` ^u kqn ]llnk]_dao `qnejc pdaen _kjopnq_pekj(
sepdkqp |j`ejc annkno*
3*1 Nah]pa` skng
Na_kranejc Pn]_a]^ehepu Hejgo
Kqn naoa]n_d eo ej}qaj_a` ^u pda oaiej]h skng kb Iqnldu ]j` Jkpgej W-/4Y* Pdau lnklkoa`
] hecdpsaecdp hate_]h ]llnk]_d( ^]oa` kj nacqh]n atlnaooekjo( pk atpn]_p ik`aho kb ] okbps]na
ouopai bnki `e{anajp okbps]na ]npeb]_po* Okbps]na ajcejaano _]j k^p]ej _kjoeopajp ik`aho bnki
]ju gej` kb patpq]h ]npeb]_po _kj_anjejc okbps]na sepd oq_d ]llnk]_d* Pda ajcejaan iqop bkhhks
pdnaa opalo6 $-% `a|ja l]ppanjo $qoejc nacqh]n atlnaooekjo% pd]p `ao_ne^a okqn_a _k`a _kjopnq_po
kb ejpanaop ej ] okbps]na ]npeb]_p( a*c*( bqj_pekj _]hho kn `a|jepekjo7 $.% aop]^heod pda klan]pekjo pk ^a
ata_qpa` sdajaran ] l]ppanj eo i]p_da` ej ]j ]npeb]_p ^aejc o_]jja`7 ]j` $/% eilhaiajp lkop)
lnk_aooejc klan]pekjo bkn _ki^ejejc ejbkni]pekj atpn]_pa` bnki ej`ere`q]h |hao ejpk ] chk^]h
ik`ah* =hpdkqcd pdeo ]llnk]_d eo hecdpsaecdp( }ate^ha( ]j` pkhan]jp( pda |nop opal eo jkj)pnere]h(
aola_e]hhu sdaj `a]hejc sepd qjopnq_pqna` ]npeb]_po sneppaj ej j]pqn]h h]jcq]ca( oq_d ]o ai]eho*
?dkkoejc pda ^aop ]llnk]_d pk atlkoa okqn_a _k`a bn]ciajpo kb ejpanaop namqenao ]j ]__qn]pa
]j]huoeo kb pda ]`r]jp]cao ]j` `n]s^]_go pd]p pda `e{anajp nacqh]n atlnaooekjo k{an* Ln]_pe)
pekjano _kqh` |j` ep `e{e_qhp pk lanbkni pdeo p]og pdnkqcd pda epan]pera pne]h ]j` annkn lnk_aoo
lnklkoa` ^u Iqnldu ]j` Jkpgej*
Pk kqn gjksha`ca( heppha naoa]n_d d]o ^aaj lanbknia` pk atpn]_p okqn_a _k`a ojellapo bnki j]p)
qn]h h]jcq]ca sneppaj ]npeb]_po*
>appaj^qnc ap ]h* lnklkoa` bkqn |hpanejc pa_djemqao pk atpn]_p l]p_dao( op]_g pn]_ao( okqn_a _k`a
ojellapo( ]j` ajqian]pekjo bnki pda patpq]h `ao_nelpekjo pd]p ]__kil]ju ^qc nalknpo W/,Y* Pda
]qpdkno nalknp naoqhpo kjhu kj pda a{a_perajaoo kb pdaen pa_djemqao ej `e{anajpe]pejc `k_qiajpo
pd]p _kjp]ej okqn_a _k`a ojellapo bnki pdkoa pd]p `k jkp _kjp]ej okqn_a _k`a* Ej pdeo p]og( qoejc
eoh]j` l]noejc W-/2Y( pdau na]_da` ]hikop lanba_p naoqhpo( e*a*( ] lna_eoekj r]hqa kb ,*54 ]j` na_]hh
kb ,*55* Oej_a qoejc ] l]noan namqenao ] decd _kilqp]pekj]h a{knp ]j` o_]hejc ql pk ]n_derao
_kjp]ejejc pajo kb pdkqo]j`o kb `k_qiajpo _]j ^a lnk^hai]pe_( sa lnklkoa b]op ]j` hecdpsaecdp
pa_djemqao( ^]oa` kj nacqh]n atlnaooekjo ]j` l]ppanj i]p_dejc* Ej ]``epekj( sa _kjoe`an `a)
rahkliajp i]ehejc heop ]n_derao ]o kqn j]pqn]h h]jcq]ca `k_qiajpo( sde_d ]na ikna lnkja pk
jkeoa jkp nah]pa` pk ouopai `arahkliajp( eb _kil]na` pk ^qc nalknpo* Bej]hhu( sa ar]hq]pa pda
a{a_perajaoo kb kqn pa_djemqao ej `apa_pejc jkp kjhu ai]eho pd]p _kjp]ej okqn_a _k`a( ^qp ]hok
hejao( ]j` ej atpn]_pejc pda bn]ciajpo*
--/
?d]lpan 3 @apa_pejc Hejao kb Okqn_a ?k`a ej @arahkliajp Ai]eho
>en` ap ]h* lnklkoa` ]j ]llnk]_d pk ia]oqna pda ]__alp]j_a n]pa kb l]p_dao oq^ieppa` re] ai]eh
ej klaj okqn_a okbps]na lnkfa_po W/1Y* Pdau d]ra ^aaj ]^ha pk _h]ooebu ai]eho _kjp]ejejc okqn_a
_k`a l]p_dao* Dksaran( oej_a ai]eh _h]ooe|_]pekj s]o jkp pda bk_qo kb pda skng( pda ]qpdkno
lnkre`a` heppha ejbkni]pekj ]^kqp pdaen atpn]_pekj pa_djemqao ]j` jk `ap]eho kj pda ^aj_di]ng
pdau qoa` pk ]ooaoo pdaen a{a_perajaoo*
@agdpu]n ap ]h* `eo_qooa` pda kllknpqjepeao ]j` _d]hhajcao bkn patp iejejc ]llhea` pk okbps]na
]npeb]_po sneppaj ej j]pqn]h h]jcq]ca W2.Y*
Ejbkni]pekj Napnear]h
Nah]pa` skng _]j ]hok ^a bkqj` ej pda ejbkni]pekj napnear]h ]j` `]p] iejejc |ah`6 = jqi^an kb
]llnk]_dao ej pda ejbkni]pekj napnear]h |ah` ]na nah]pa` pk kqn skng* P]jc ap ]h* ]``naooa` pda
eooqa kb _ha]jejc pda ai]eh `]p] bkn oq^oamqajp patp iejejc W-41Y* Pdau lnklkoa ] _]o_]`a` ]l)
lnk]_d pk _ha]j ai]eho ej bkqn l]ooao6 $-% jkj)patp |hpanejc( $.% l]n]cn]ld( $/% oajpaj_a( ]j` $0%
skn` jkni]hev]pekj* Ej pda |nop l]oo( sd]p pdau _kjoe`an jkj)patp ]na ]_pq]hhu ai]eh da]`ano(
oecj]pqnao( ]j` okqn_a _k`a ojellapo* Pdau n]j`kihu _dkoa ] pkp]h kb 1(015 ai]eho bnki -0 qjna)
h]pa` okqn_ao $a*c*( `arahkliajp jasocnkqlo ]p Ckkcha% ]j` _na]pa` -0 `]p] oapo ej sde_d pdau
i]jq]hhu h]^aha` da]`ano( oecj]pqnao( mqkp]pekjo( ]j` lnkcn]i _k`ao* Pdau qoa` ]j ]llnk]_d
^]oa` kj Oqllknp Ra_pkn I]_dejao $ORI% pk `apa_p okqn_a _k`a bn]ciajpo* Pdau ar]hq]pa` pda
a{a_perajaoo kb pda iapdk` ]p heja harah( ]j` ]_deara` na]okj]^ha naoqhpo( e*a*( ,*5/ ej lna_eoekj(
]j` ,*3. ej na_]hh* Pdaoa |j`ejco ]na lnkieoejc( ]j` ej pda `]p] iejejc |ah`( iq_d naoa]n_d eo
`arkpa` pk atpn]_p ejbkni]pekj pd]p d]o ola_e|_ l]ppanjo qoejc iapdk`o ^]oa` kj lnk^]^eheope_
]j` i]_deja ha]njejc ik`aho $a*c*( I]teiqi Ajpnklu Ik`aho W.2Y kn De``aj I]ngkr Ik`aho
W.0Y%* Dksaran( oq_d ]llnk]_dao namqenaikna a{knp ej pda `]p] _khha_pekj( pd]p _kqh` `eo_kqn]ca
]j qpehev]pekj ^u ln]_pepekjano*
Bkn pdeo na]okj( sa `areoa` hecdpsaecdp ]llnk]_dao ^]oa` kj oeilha iapdk`o pk atpn]_p okqn_a
_k`a bn]ciajpo bnki ai]eho* Kqn ]llnk]_dao qoa hecdpsaecdp ]j` a]ou pk eilhaiajp pa_djemqao
^]oa` kj nacqh]n atlnaooekjo pd]p atlhkep ejpnejoe_ _d]n]_paneope_o kb okqn_a _k`a ahaiajpo*
3*2 Oqii]nu
Ej pdeo skng sa p]_gha` pda eooqa kb `apa_pejc ]j` atpn]_pejc okqn_a _k`a bn]ciajpo ej `arahkl)
iajp ai]eho( ]p `k_qiajp harah ]j` ]p heja harah* Sa `areoa` hecdpsaecdp pa_djemqao pd]p( kj pda
^]oeo kb oeilha patp ejola_pekjo( atlhkepejc _d]n]_paneope_o kb okqn_a _k`a patp( _]j `apa_p okqn_a
_k`a bn]ciajpo ej ai]eho( b]op ]j` sepd ] decd ]__qn]_u* = ln]_pepekjan _]j lna_eoahu _h]ooebu
pdkqo]j`o kb ai]eho( araj ]p nqj)peia* Sa ]hok lnklkoa` jkrah iapdk`o bkn _h]ooebuejc hejao
pd]p aj_hkoa okqn_a _k`a* Qoejc na|ja` ]llnk]_dao( ^]oa` kj pdkoa qoa` bkn pda _kilhapa `k_q)
iajp _h]ooe|_]pekj( kqn iapdk`o ]_deara lanbkni]j_a decdan pd]j pda kjao lnarekqohu k^p]eja`
pdnkqcd _kilhat i]_deja ha]njejc pa_djemqao* Iknakran( ]hikop ]hh iapdk`o sa `arahkla`
_]j ^a _kj|cqna` sepd ] pdnaodkh` l]n]iapan pd]p ]hhkso _dkkoejc pda ^aop pn]`a)k{ ^apsaaj
lna_eoekj ]j` na_]hh( ]__kn`ejc pk pda qoan̢o jaa`o*
Pk ]ooaoo kqn pa_djemqao( sa _na]pa` ] op]peope_]hhu oecje|_]jp( a]oehu atpajoe^ha( ]j` lq^he_hu
]r]eh]^ha $H¯¯OLIKEQIMFSRICHCNDE% ^aj_di]ng6 Ep ba]pqnao oapo kb o]ilha ai]eho( n]j)
`kihu atpn]_pa` bnki |ra qjnah]pa` KOO ouopaio sneppaj ej FқҰқ( sde_d sa ]j]huva` pk h]^ah
okqn_a _k`a bn]ciajpo* Qoejc kqn ^aj_di]ng( sa _kj`q_pa` ] op]peope_]h ]j]huoeo kb pda ai]eh
--0
3*2 Oqii]nu
_kjpajp ]j` ]ooaooa` pd]p pda r]op i]fknepu kb okqn_a _k`a bn]ciajpo ]na iajpekja` ]o hejao
oal]n]pa` bnki pda j]pqn]h h]jcq]ca patp* Kqn skng odkso pd]p hecdpsaecdp iapdk`o ]na pk ^a
lnabanna` pk da]rusaecdp kjao ej e`ajpebuejc hejao kb okqn_a _k`a bnki `arahkliajp ai]eho*
Na}a_pekj* Araj pdkqcd kqn hecdpsaecdp ]llnk]_dao pk `apa_p okqn_a _k`a ]_dearao ckk` naoqhpo
ej panio kb a{a_perajaoo ]j` ln]_pe_]h lanbkni]j_a( pdau ola_e|_]hhu bk_qo kj na_kcjevejc _k`a
]j` _]j kjhu ^a l]npe]hhu qoa` ej pda _kjpatp kb ] ikna _kilnadajoera ai]eh patp _h]ooe|_]pekj*
Bkn at]ilha( pdau ianca hejao kb op]_g pn]_ao( l]p_dao( ]j` ]_pq]h okqn_a _k`a( qj`an pda qi)
^nahh] kb _k`a bn]ciajpo* =hpdkqcd oq_d ]j ]llnk]_d _]j ^a qoabqh bkn _anp]ej ouopai ]j]huoao(
ep cajan]pao ] _h]ooe|_]pekj pd]p `kao jkp ]hhks kja pk $-% l]noa ]j` atpn]_p ia]jejc bnki pda
opnq_pqna` bn]ciajpo `apa_pa`( $.% `eopejcqeod hejao sneppaj ej JH7 $/% na_kcjeva l]p_d _kjpatp
]j` da]`ano7 $0% `eopejcqeod _kilhapa ^hk_go kb op]_g pn]_ao7 $1% naikra pda jkj)nahar]jp ejbkn)
i]pekj* Ej pda naop kb pdeo l]np( sa lnaoajp pdaiapdk`osa `areoa` pk ]``naoo pdaoa _kj_anjo*
--1

?d]lpan 4
Na_kranejc Opnq_pqna` Bn]ciajpo bnki
Qjopnq_pqna` @]p]
Ej pda lnarekqo _d]lpan( sa `areoa` ]j` ar]hq]pa` hecdpsaecdp pa_djemqao ]^ha pk e`ajpebu hejao
kb FқҰқ _k`a ej ai]eho* Oej_a sa bkqj` pd]p pda h]op _d]n]_pan eo ] ckk` ej`e_]pkn kb pda j]pqna
kb ] heja( sa eilhaiajpa` oeilha hate_]h nqhao( i]ejhu ^]oa` kj l]ppanj i]p_dejc ]j` nacqh]n
atlnaooekj* Bkn at]ilha( sa sana ]^ha pk `apa_p ikop FқҰқ bn]ciajpo ^u oaha_pejc hejao aj`ejc
sepd _qnhu ^n]_gapo kn oaie_khkjo* >u ]llhuejc kqn lnarekqo ]llnk]_d kj pda patp ej Becqna 4*-(
sa skqh` e`ajpebu pd]p hejao -. ]j` -0 ]na _k`a*
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Becqna 4*-6 At]ilha `k_qiajp aj_hkoejc opnq_pqna` ejbkni]pekj
=hpdkqcd pdeo naoqhp eo lna_eoa( ep eo ] oeilha ^ej]nu _h]ooe|_]pekj6 ?k`a kn jkj)_k`a* =bpan hejao
]na _h]ooe|a` ]o _k`a( sa skqh` jaa` ]j ]``epekj]h l]noan pk |nop qj`anop]j` pdaen _kjpajp ]j`
ia]jejc $a*c*( pda sdkha ^hk_g eo pda `a_h]n]pekj kb pda iapdk` ]llaj`% ]j` pdaj `anera ] ik`ah
sepd pda _kjp]eja` ejbkni]pekj* Pdeo eo jkp ba]oe^ha ej ln]_pe_a( ^a_]qoa kqn lnarekqo pa_djemqa
kbpaj hkoao pda _kjpatp $a*c*( heja -/ eo jkp na_kcjeva`( pdqo sa hkoa pda iapdk` `a_h]n]pekj _kj)
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patp%( ]j` eo jkp ]^ha pk na_kcjeva _k`a bn]ciajpo ai^a``a` ej j]pqn]h h]jcq]ca hejao $a*c*( pda
iapdk`o ej hejao 0 ]j` 4% ]j` _h]oo j]iao*
Pk `anera _knna_p ]j` _kilhapa ejbkni]pekj bnki opnq_pqna` bn]ciajpo ej j]pqn]h h]jcq]ca ]npe)
b]_po( sa jaa` ]ikna nk^qop ]llnk]_d pd]p ]hhkso pda e`ajpe|_]pekj( pda atpn]_pekj ]j` pda l]noejc
kb pda opnq_pqna` bn]ciajpo k__qnnejc ej ]npeb]_po sneppaj ej j]pqn]h h]jcq]ca* Ej kpdan skn`o(
sa iqop ^a ]^ha jkp kjhu pk `apa_p okqn_a _k`a bn]ciajpo( ^qp ]hok sa iqop lna_eoahu `apanieja
pda j]pqna kb pdkoa bn]ciajpo $a*c*( `a_e`a sdapdan ] bn]ciajp eo ] iapdk` ejrk_]pekj kn ] _h]oo
`a_h]n]pekj%( atpn]_p pda _kjp]eja` ejbkni]pekj $a*c*( pda j]ia kb pda `a_h]na` _h]oo%( ]j` `anera
ik`aho bnki pdai* Ej pdeo _d]lpan( sa lnaoajp ]j` r]he`]pa psk ]llnk]_dao pk ]__kilheod pdeo(
sde_d ]na pda naoqhpo kb oq^oamqajp eilnkraiajpo ej kqn naoa]n_d* Pk lnkre`a ikna are`aj_a
pks]n` kqn pdaoeo( sa ]hok odks dks pdaoa _]j ^a ]llhea` pk oqllknp okbps]na qj`anop]j`ejc
]j` `arahkliajp*
4*- Kranreas
Ej okbps]na ajcejaanejc( patpq]h okbps]na ]npeb]_po $a*c*( ai]eho% _kilneoa j]pqn]h h]jcq]ca patp
pd]p eo ejpanha]ra` sepd h]jcq]cao bkhhksejc ] bkni]h ]j` opnq_pqna` oujp]t( hega okqn_a _k`a
bn]ciajpo( op]_g pn]_ao( l]p_dao( ap_* =llhuejc EN iapdk`o $a*c*( dean]n_de_]h _hqopanejc bnki
@]p]Iejejc $@I%( kn J]pqn]h H]jcq]ca Lnk_aooejc $JHL%% sepdkqp |nop na_kcjevejc opnq_pqna`
bn]ciajpo na`q_a pda mq]hepu( nahe]^ehepu( ]j` _kilnadajoe^ehepu kb pda ]r]eh]^ha ejbkni]pekj( ^a)
_]qoa pdau ]na jkp atla_pa` pk skng sepd h]jcq]cao kpdan pd]j j]pqn]h h]jcq]ca7 pdau d]ra ^aaj
lnkraj heiepa` kn pkk h]^knekqohu p]ehkna` pk pda ejpne_]_eao kb pda qj`anhuejc `]p] ]j` ejpaj`a`
qoa _]oao*
Bkn pdeo na]okj( ]j ]`amq]pa ]j]huoeo kb ]npeb]_po _kjp]ejejc ^kpd opnq_pqna` ]j` qjopnq_pqna`
bn]ciajpo namqenao qoejc `e{anajp pa_djemqao bkn pdaoa psk `e{anajp _h]ooao* = ^appan ]j]huoeo
atlhkepo JHL kn EN kj nahar]jp ]j` sahh)bknia` j]pqn]h h]jcq]ca oajpaj_ao ]j` qoao l]noano
kj opnq_pqna` _kjpajp( oq_d ]o _k`a kn hkc ojellapo* Pk aj]^ha pdeo( ep eo ja_aoo]nu pk at]_phu
|hpan kqp j]pqn]h h]jcq]ca oajpaj_ao bnki opnq_pqna` `]p]* =hpdkqcd opnq_pqna` ahaiajpo ]na
`a|ja` pdnkqcd bkni]h cn]ii]no( pdeo oal]n]pekj eo jkj)pnere]h ^a_]qoa opnq_pqna` ahaiajpo
]na n]nahu _kilhapa ]j` sahh)bknia` ej j]pqn]h h]jcq]ca `k_qiajpo7 ejopa]`( pdau i]u ]lla]n
]o ej_kilhapa( oq_d ]o iapdk` `a|jepekjo h]_gejc pdaen ^k`u*
Pdeo _d]lpan _kjpne^qpao pk pda atpn]_pekj kb opnq_pqna` bn]ciajpo ej j]pqn]h h]jcq]ca okbps]na
]npeb]_po* Sa `arahkla` psk ]llnk]_dao( j]ia` ңHқҨҞҟҬ ]j` LҟҮңҮEҭҦқҨҞ( ^]oa` kj pda _kj)
_alp kb eoh]j` l]noejc W-/2Y( pd]p _]j ^a qoa` pk atpn]_p( l]noa( ]j` ik`ah opnq_pqna` `]p] bkqj`
sepdej ]npeb]_po _kjp]ejejc ]n^epn]nu patp( oq_d ]o `arahkliajp ai]eho $^qp ]hok bknqi lkopo( eo)
oqa nalknpo( namqenaiajpo( ap_*%* Eoh]j` l]noejc eo pda _kj_alpq]h bkqj`]pekj kb kqn ]llnk]_d6
ep `ao_ne^ao l]noejc kb ejpanaopejc opnq_pqnao( pda eoh]j`o( bnki ] ̤oa]̥ kb |hpana` opnejco* Sdeha
qoejc eoh]j` l]noejc pk oal]n]pa j]pqn]h h]jcq]ca patp bnki opnq_pqna` bn]ciajpo eo jkp jas( sa
ejpnk`q_a psk jkrah ]j` a{a_pera ]llnk]_dao pk eilhaiajp eoh]j` l]noejc ej pdeo _kjpatp*
?kjpne^qpekjo kb pda _d]lpan* Ej pdeo _d]lpan( sa lnaoajp pda bkhhksejc _kjpne^qpekjo6
̩ Sa e`ajpebu pda eilknp]j_a kb qj`anop]j`ejc pda opnq_pqna` _kjpajp ej ai]eh `]p]* Sa na]heva
pdeo _]jjkp ^a ]_deara` qoejc ] hate_]h ]llnk]_d ]j` nacqh]n atlnaooekjo( ^qp ep namqenao ]
bqhh)}a`ca` l]noejc ]llnk]_d( sde_d sa `areoa*
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̩ Sa `areoa ңHқҨҞҟҬ( ]j eoh]j` l]noan pk na_kcjeva( atpn]_p( ]j` ik`ah okqn_a _k`a bn]ciajpo ei)
ianoa` ej j]pqn]h h]jcq]ca patp* ңHқҨҞҟҬ eo ^]oa` kj pda =OB)O@B Iap])Ajrenkjiajp W-52Y(
]j` sa ar]hq]pa ep atpn]_pejc ejbkni]pekj bnki ai]eh `]p]*
̩ Sa lnk`q_a ] ^aj_di]ng bkn ar]hq]pejc pda na_kcjepekj( atpn]_pekj( ]j` ik`ahejc kb FқҰқ _kjpajp
ej ai]eh `]p]* Sa _na]pa kqn ^aj_di]ng ^u na]`ejc ]j` h]^ahejc o]ilha ai]eho bnki bkqn
qjnah]pa` FқҰқ KOO ouopaio* Ep _kilneoao -44 h]^ahha` ai]eho sepd opnq_pqna` bn]ciajpo*
̩ Sa qoa ңHқҨҞҟҬ pk _kj`q_p ] jqi^an kb okbps]na arkhqpekj ]j]huoao* Sa na_kjopnq_p pda ik`ah
kb ] okbps]na ouopai bnki epo ai]eho ]j` sa `apa_p o]heajp ikiajpo ej epo deopknu*
̩ Sa _na]pa` LҟҮңҮEҭҦқҨҞ( ] }ate^ha ]j` atpajoe^ha bn]iaskng bkn ^qeh`ejc ]j` _kilkoejc eoh]j`
l]noano* LҟҮңҮEҭҦқҨҞ eo sneppaj ej OҧқҦҦҮқҦҥ ]j` eo ^]oa` kj pda l]noan cajan]pkn LҟҮңҮ)
LқҬҭҟҬ* Sa ar]hq]pa ep ^u atpn]_pejc okqn_a _k`a bn]ciajpo bnki Op]_g Kran}ks lkopo*
̩ Sa ]`]lp ]j` eilnkra ] lnarekqohu lq^heoda` ^aj_di]ng pk ]ooaoo pda na_kcjepekj kb okqn_a _k`a
bn]ciajpo ej Op]_g Kran}ks lkopo* Pda najkr]pa` ^aj_di]ng _kilneoao -44 lkopo ai^a`)
`ejc ikna pd]j /1, _k`a bn]ciajpo*
Opnq_pqna kb pda _d]lpan* Oa_pekj 4*. ehhqopn]pao pda cn]ii]n _kj_alpo qoa` ej pda _d]lpan ]j`
pda l]noejc pa_djemqao pd]p sa qoa` pk eilhaiajp kqn ]llnk]_d* Oa_pekjo 4*/ pk 4*2 lnaoajp
kqn |nop ]llnk]_d( ңHқҨҞҟҬ6 Oa_pekj 4*/ `ap]eho epo n]pekj]ha ]j` eilhaiajp]pekj( Oa_pekj 4*0 epo
r]he`]pekj( Oa_pekj 4*1 pda ik`ahejc kb okqn_a _k`a `]p]( ]j` Oa_pekj 4*2 epo ]llhe_]pekjo* Oa_)
pekjo 4*3 pk 4*5 lnaoajp kqn oa_kj` ]llnk]_d6 LҟҮңҮEҭҦқҨҞ6 Oa_pekj 4*3 ikper]pao epo ]`r]jp]cao
kran pda lnarekqo ]llnk]_d ]j` lnaoajp epo eilhaiajp]pekj( Oa_pekj 4*4 `ao_ne^ao epo r]he`]pekj(
]j` Oa_pekj 4*5 `eo_qoo epo ]llhe_]pekjo* Oa_pekj 4*-, ehhqopn]pao pda nah]pa` skng* Oa_pekj 4*--
oqii]nevao pda _kjpne^qpekjo kb pdeo _d]lpan*
4*. Cn]ii]no ]j` Eoh]j` L]noejc
Ej pdeo oa_pekj sa ejpnk`q_a ^]oe_ cn]ii]n ]j` l]noejc _kj_alpo qoa` ej pdeo _d]lpan*
= cajan]pera cn]ii]n( kn oeilhu ] cn]ii]n( eo ] bkni]heoi qoa` pk i]pdai]pe_]hhu `a|ja ] h]j)
cq]ca* = cn]ii]n eo _kilkoa` kb ] oap kb paniej]h oui^kho $kn oeilhu paniej]ho%( ] oap kb jkjpan)
iej]h oui^kho $kn jkjpaniej]ho%( ]j` ] oap kb lnk`q_pekjo* Paniej]ho ]j` jkjpaniej]ho _kjopepqpa
psk `eofkejp oapo* Pda oap kb paniej]ho e`ajpe|ao pda oui^kho pd]p _kilkoa a]_d lkooe^ha opnejc
kb pda h]jcq]ca pk ^a `a|ja`* Ej lnkcn]iiejc h]jcq]cao( paniej]h oui^kho ]na ]hh _d]n]_pano
r]he` ej pda h]jcq]ca7 pdau pule_]hhu ej_hq`a ola_e]h _d]n]_pano( lqj_pq]pekj( ^n]_gapo( ap_*
>u ia]jo kb ] cn]ii]n( h]jcq]ca `aoecjano `a|ja ] oujp]t pdnkqcd pda ]llhe_]pekj kb lnk`q_)
pekjo( sde_d aooajpe]hhu `ajkpa opnejc nasnepejc* A]_d lnk`q_pekj eo _kilkoa` kb ] habp)d]j` oe`a
$HDO% ]j` ] necdp)d]j` oe`a $NDO%6 Pda bknian e`ajpe|ao ] oap kb oui^kho pd]p _]j ^a nasneppaj
pk pda h]ppan*
Lnkcn]iiejc h]jcq]cao ]na _kiikjhu `a|ja` qoejc ] l]npe_qh]n _h]oo kb cn]ii]no( _kjpatp)bnaa
cn]ii]no( sdana pda HDO _kjp]ejo kjhu kja jkjpaniej]h oui^kh* A]_d ]llhe_]pekj kb ] lnk`q_)
pekj nasnepao ] jkjpaniej]h ejpk ] oamqaj_a kb kpdan oui^kho( sde_d _]j ^a aepdan paniej]h kn
jkjpaniej]h* Pda oq__aooera ]llhe_]pekj kb lnk`q_pekjo $e*a*( nasnepejc% op]npo bnki ] ola_e]h eje)
pe]h jkjpaniej]h oui^kh ]j` nasnepao ep qjpeh k^p]ejejc ] opnejc _kilkoa` kb paniej]ho kjhu* Pda
naoqhpejc opnejc eo ] r]he` opnejc kb pda h]jcq]ca* = `aner]pekj eo ] oamqaj_a kb lnk`q_pekj ]llhe)
_]pekjo pd]p ha]`o pk ] opnejc kb paniej]ho* Bkn lnkcn]iiejc h]jcq]ca cn]ii]no( jkjpaniej]ho
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]na qoa` pk `a|ja pda lkooe^ha oujp]t kb l]npe_qh]n _kjopnq_po( oq_d ]o bqj_pekj `a_h]n]pekjo(
ejrk_]pekjo( op]paiajpo( ap_*
= l]noa pnaa _]j nalnaoajp pda oujp]_pe_ opnq_pqna kb ] opnejc ^ahkjcejc pk ] h]jcq]ca `a|ja`sepd
] cn]ii]n* = l]noa pnaa eo ] nkkpa` pnaa sdana ]hh ejpanj]h jk`ao ]na h]^aha` sepd jkjpaniej]ho(
sdeha ha]rao ]na h]^aha`sepd paniej]ho* = l]noan eo ]j ]hcknepdi pd]p lnk`q_ao ] l]noa pnaa bnki]
ceraj opnejc* L]noano ]na _kiikjhu lnk`q_a` ^u l]noan cajan]pkno( sde_d p]ga ] cn]ii]n ]o ejlqp
]j` lnk`q_a ] l]noan bkn pda h]jcq]ca `ao_ne^a` ^u pda cn]ii]n* @e{anajp l]noan cajan]pkno
oqllknp `e{anajp _h]ooao kb cn]ii]no sepd lkpajpe]h naopne_pekjo kj pda cn]ii]n opnq_pqna*
Eb ] cn]ii]n eo ]i^ecqkqo( iqhpelha l]noa pnaao _]j ^a k^p]eja` bnki l]noejc pda o]ia ceraj
ejlqp opnejc* =j ]i^ecqkqo cn]ii]n _]j lnk`q_a ] ceraj opnejc ej `e{anajp s]uo( pdnkqcd
`e{anajp oamqaj_ao kb lnk`q_pekjo( ha]`ejc pk `e{anajp l]noa pnaao( e*a*( pk ] l]noa bknaop* @eo]i)
^ecq]pekj ia_d]jeoio _]j ^a ]llhea` pk lnqja ] l]noa bknaop ]j` oaha_p ] lnabanna` l]noa pnaa(
^u qoejc lneknepu ia_d]jeoio ^apsaaj ]hpanj]pera lnk`q_pekjo* = pule_]h at]ilha kb ]i^ecqkqo
cn]ii]n eo pda bkhhksejc( bkn ]nepdiape_ atlnaooekjo ej_hq`ejc oqi( lnk`q_p ]j` _kjop]jpo*
 A → A+A Y A ∗A Y x
Pda cn]ii]n ]^kra eo ]i^ecqkqo bkn psk na]okjo6 $-% a]_d nqha `ao_ne^ejc ^ej]nu klan]pkno _]j
^a l]noa` sepd `e{anajp $habp kn necdp% ]ook_e]perepu7 $.% pda cn]ii]n ]`iepo `e{anajp l]noa pnaao
sdana oqio( bkn at]ilha(i]ud]ra ] decdan lneknepu pd]jlnk`q_po* Sdeha `e{anajp ]ook_e]perepu
bkn pda o]ia klan]pkn `kao jkp _d]jca pda oai]jpe_o kb pda ar]hq]pekj kb atlnaooekjo( cerejc
`e{anajp lneknepu pk lnk`q_p ]j` oqi i]u lnk`q_a snkjc ar]hq]pekjo*
Becqna 4*. odkso psk l]noa pnaao bkn pda atlnaooekj 
 l]noa` sepd pda cn]ii]n ]^kra7 pda
l]noa pnaa kj pda habp eo snkjc( oej_a oqi odkqh` jkp d]ra ] decdan lneknepu pd]j lnk`q_p*
A A
A A A A
2         *         1         +         3                    2         *         1         +         3
A
A A
A
Becqna 4*.6 Psk `e{anajp l]noa pnaao bkn pda atlnaooekj 
*
Ikop _kjpatp)bnaa cn]ii]n l]noan cajan]pkno _]j d]j`ha ]i^ecqepeao ^u lnkre`ejc ]`)dk_ pa_d)
jemqao pk oaha_p pda necdp l]noa pnaa ]ikjc ] l]noa bknaop* Ej U]__+>eokj W-14Y( bkn at]ilha(
klan]pkn pkgajo hega + ]j` ∗ ]lla]nejc ej ]i^ecqkqo nqhao _]j ^a ceraj lneknepeao ]j` ]ook_e])
perepu nqhao*
-.,
4*/ ңHқҨҞҟҬ6 Pda L]noejc =llnk]_d
4*.*- Eoh]j` Cn]ii]no ]j` Pdaen L]noejc
Kqn ]llnk]_d pk atpn]_p opnq_pqna` _kjpajp hega okqn_a _k`a bnki JH `k_qiajpo naheao kj eo)
h]j` cn]ii]no* Eoh]j` cn]ii]no ]na `a|ja` ]o ̤`ap]eha` lnk`q_pekjo `ao_ne^ejc _anp]ej _kj)
opnq_po kb ejpanaop $pda eoh]j`o% ]j` he^an]h lnk`q_pekjo pd]p _]p_d pda nai]ej`an $pda s]pan%̥
W-/2Y* Ej kqn _]oa( opnq_pqna` bn]ciajpo $a*c*( okqn_a _k`a bn]ciajpo% _kjopepqpa pda eoh]j`o pk ^a
atpn]_pa`( sdeha pda naop $a*c*( JH oajpaj_ao% eo _kjoe`ana` ]o s]pan* Pda cn]ii]n namqena` pk
_knna_phu l]noa ]n^epn]nu opnq_pqna` bn]ciajpo( oq_d ]o okqn_a _k`a( i]u na]_d pda bqhh _kilhat)
epu kb _kjpatp)bnaa h]jcq]cao ej panio kb atlnaooerajaoo*
Kpdan ]llnk]_dao bkn pda atpn]_pekj kb okqn_a _k`a bnki JH ]npeb]_po $a*c*( W/,7 -23Y% qoa` nac)
qh]n atlnaooekjo pk `a]h sepd pda atpn]_pekj( i]ejhu bkn lanbkni]j_a na]okjo* Dksaran( oej_a
lnkcn]iiejc h]jcq]cao ]na jkp nacqh]n h]jcq]cao( ^qp pule_]hhu _kjp]ej na_qnoera opnq_pqnao
$a*c*( jaopa` ^hk_go% kb _kjpatp)bnaa h]jcq]cao( pdaoa ]llnk]_dao ]na lnkja pk lnkre`ejc hks lna)
_eoekj ]j` na_]hh* Sepd nacqh]n atlnaooekjo ]hkja( ep eo pdaknape_]hhu eilkooe^ha pk _knna_phu l]noa
l]najpdaoeva` atlnaooekjo kn jaopa` ^hk_go( sde_d ]na lnaoajp ej ]hikop aranu lnkcn]iiejc
h]jcq]ca* Bkn pdeo na]okj( ] lna_eoa eoh]j` l]noan bkn _k`a bn]ciajpo eiianoa` ej ] oa] kb JH
namqenao̟]p ha]op̟pda _]l]^ehepu kb l]noejc _kjpatp)bnaa h]jcq]cao*
L]noan cajan]pkno bkn lnkcn]iiejc h]jcq]cao oal]n]pa pda pkgajev]pekj ld]oa bnki pda l]noejc
ld]oa* =p |nop( pda ejlqp _k`a eo o_]jja` sepd nacqh]n atlnaooekjo pk _h]ooebu ahaiajpo ]o ae)
pdan gauskn`o( e`ajpe|ano( klan]pkno( kn kpdan pkgajo hega ^n]_gapo* Dksaran( eoh]j` cn]ii]no
]na ejdanajphu ]i^ecqkqo( ]hok ]p pda pkgaj harah* Bkn at]ilha( ep eo eilkooe^ha pk `apanieja(
sepdkqp epo _kjpatp( eb pda skn` OSBKIC ^ahkjco pk ] JH oajpaj_a $a*c*( ̤Pdeo eo ] lq^he_ =LE*̥%
kn pk ] opnq_pqna` ahaiajp hega ] FқҰқ _h]oo `a|jepekj $a*c*( OSBKIC CKARR 4QEE	%* Bkn pdeo
na]okj( pda oal]n]pekj ^apsaaj pkgajev]pekj ]j` l]noejc ej eoh]j` cn]ii]no eo jkp _kjrajeajp(
]j`i]u _kilhe_]pa pda cn]ii]n opnq_pqna bkn l]noejc* Bkn pdeo na]okj( eoh]j` cn]ii]no lnaban
o_]jjanhaoo l]noejc pa_djemqao W-/2Y*
Kqn ]llhe_]pekj kb eoh]j`l]noejc namqenao l]noejc pa_djemqao pd]p d]j`ha ]i^ecqkqo cn]ii]no*
Bas l]noejc ]hcknepdio oqllknp pda bqhh }ate^ehepu kb _kjpatp)bnaa cn]ii]no sepd ]i^ecqepeao(
oq_d ]oCajan]heva` HN W-5.Y( sepd epo o_]jjanhaoo ranoekj _]hha` OCHN( kn pdaA]nhau W21Y ]hcknepdi*
Ej pda jatp oa_pekjo( sa lnaoajp kqn okhqpekj pk eilhaiajp eoh]j` l]noejc qoejc CHN l]noejc
]j` ] o_]jjanhaoo ]llnk]_d ^]oa` kj pda O@B cn]ii]n `a|jepekj bkni]heoi W-53Y* OҞҠ $Oujp]t
@a|jepekj Bkni]heoi% eo ]^ha pk ola_ebu ]i^ecqkqo cn]ii]no ]j` lnkre`ao ola_e|_ pa_djemqao
pk l]noa oq_d cn]ii]no ]j` okhra ]i^ecqepeao*
4*/ ңHқҨҞҟҬ6 Pda L]noejc =llnk]_d
Sa ^]oa kqn eilhaiajp]pekj kj pda =OB)O@B Iap])Ajrenkjiajp W-52Y* =ikjc kpdan pdejco
`eo_qooa` h]pan( sa qoa ep pk `a|ja pda _kjpatp)bnaa cn]ii]n ja_aoo]nu bkn kqn ]llnk]_d( ^u
ia]jo kb pda oujp]t `a|jepekj bkni]heoi $OҞҠ% W52Y* Sa ^nea}u kqpheja pda gau ba]pqnao pd]p sa
ailhku ej kqn skng*
>u qoejc OҞҠ( sa `a|ja _kjpatp)bnaa cn]ii]no ej ]ik`qh]n s]u( pdqo b]_ehep]pejc pda `aner]pekj
kb ]j eoh]j` cn]ii]n bnki ]ju ateopejc lnkcn]iiejc h]jcq]ca cn]ii]n* Sepdej OҞҠ( sa _]j
qoa ] O_]jjanhaoo Cajan]heva` HN l]noan $OCHN%( sde_d `kao jkp eilkoa ]ju naopne_pekjo kj pda
cn]ii]n* Pdeo lnklanpu eo aooajpe]h sdaj l]noejc ]npeb]_po ^]oa` kj eoh]j` cn]ii]no( sde_d
-.-
?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
]na ]i^ecqkqo ^u j]pqna* Bkn ]i^ecqepu i]j]caiajp( sa i]ga qoa kb pda `eo]i^ecq]pekj _kj)
opnq_po( oq_d ]o lneknepeao( naopne_pekjo( kn lnabanaj_a ]ppne^qpao pk b]rkn kja l]npe_qh]n lnk`q_pekj
sdaj oaran]h ]hpanj]perao ateop* Bej]hhu( sa qoa pn]rano]h bqj_pekjo W-51Y( sde_d aj]^ha pda ]j]h)
uoeo ]j` nasnepejc kb _kilhat l]noa pnaao ^u bk_qoejc kjhu kj l]npe_qh]n jk`ao kb ejpanaop $a*c*(
_k`a bn]ciajpo%*
Ejlqp ]j` Kqplqp* Kqn atpn]_pekj lnk_aoo p]gao patp |hao ]o ejlqp $a*c*( Becqna 4*-% ]j` kqplqpo
pda oap kb opnq_pqna` bn]ciajpo pdau _kjp]ej $decdhecdpa` l]npo ej Becqna 4*-%* Bkn a]_d bn]c)
iajp( kqn ]llnk]_d gaalo pn]_g kb pda at]_p hk_]pekj $e*a*( pda ]na]% sepdej pda _kjp]ejan |ha* =j
atpn]_pa` opnq_pqna` bn]ciajp _kjoeopo kb ] heop sepd pdnaa ahaiajpo $a*c*( Heopejc 4*-%6 $-% pda _kn)
naolkj`ejc jkjpaniej]h pk sde_d pda bn]ciajp d]o ^aaj na`q_a`( e*a*( pda bn]ciajp pula $hejao
-( 0( ]j` 3 ej Heopejc 4*-%( $.% pda |ha j]ia ]j` pda bn]ciajp̢o _kkn`ej]pao sepdej ep $hejao .( 1(
]j` 4%( ]j` $/% pda bn]ciajp _kjpajp $hejao /( 2( ]j` 5̞--%*
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 TNID AOOEMD0KSGGABKE$IAGQAL A-NDSKE	 X
 0QNJEC¯"QNUREQ4HE)MR¯AMCE
 AOOEMD0KSGGABKE$IAGQAL0KSGGABKE$IAGQAL	A-NDSKE	 Z 	
Heopejc 4*-6 At]ilhao kb atpn]_pa` opnq_pqna` ejbkni]pekj
Cn]ii]n Jkp]pekj* Pda cn]ii]n bn]ciajpo qoa` ej pdeo l]np ]na sneppaj ej OҞҠ jkp]pekj* Ep
eo eilknp]jp pk qj`anheja pd]p ej OҞҠ( pda habp)d]j` oe`a $HDO% ]j` necdp)d]j` oe`a $NDO% kb
cn]ii]n lnk`q_pekjo ]na os]lla` sdaj _kil]na` pk >JB)hega jkp]pekjo* Ej kpdan skn`o( ]
lnk`q_pekj jkni]hhu sneppaj ej >JB ]o lhs ::= rhs( eo `ajkpa` ]o rhs→ lhs ej OҞҠ* ?kjoe`an bkn
at]ilha pda bkhhksejc OҞҠ lnk`q_pekj6
 -NDIFIEQ
 -E¯HND2ER -E¯HND$ECKAQA¯NQ 4HQNUR → -E¯HND(EADEQ
Ej pdeo _]oa( -E¯HND(EADEQ $]p pda necdp kb →% eo pda HDO kb pda lnk`q_pekj ]j` `a|jao pda
oujp]t kb ] iapdk` da]`an* OҞҠ ]hok oqllknpo ola_e]h oui^kho pk `a|ja nalapepekj ]j` klpekj]h
_kjopnq_po* Bkn at]ilha( pda mqaopekj i]ng ]bpan pda 4HQNUR jkjpaniej]h ej pda ]bknaiajpekja`
lnk`q_pekj jkpe|ao pd]p pda _kjopnq_p eo klpekj]h( pd]p eo( epiecdp jkp ^a lnaoajp ej ] r]he`iapdk`
da]`an* Ejopa]`( pda op]n ej pda -NDIFIEQ jkjpaniej]h jkpe|ao pd]p ] r]he` iapdk` da]`an _]j
d]ra iqhpelha ik`e|ano* Kpdan lnk`q_pekjo `a|ja pda oujp]t kb pda kpdan _kjopnq_po lnaoajp ej
pda lnk`q_pekj( hega 4HQNUR _kjopnq_po( ap_*
-..
4*/ ңHқҨҞҟҬ6 Pda L]noejc =llnk]_d
4*/*- Eoh]j` @a|jepekj
?kiikj lnkcn]iiejc h]jcq]ca cn]ii]no `ao_ne^a `e{anajp _kjopnq_po ]p `e{anajp ]^opn]_)
pekj haraho( sde_d n]jca bnki oeilha e`ajpe|ano ]j` gauskn`o pk sdkha _kileh]pekj qjepo*
Sa _]j `a|ja ]j eoh]j` ]o ] lea_a kb _k`a pd]p _]j ^a na`q_a` pk ]ju lkooe^ha jkjpaniej]h ej
pda cn]ii]n* Bkn at]ilha( ]j ejpanaopejc bn]ciajp _kqh` ^a ] lea_a kb _k`a pd]p _]j ^a l]noa`
]j` na`q_a` pk ] jkjpaniej]h -E¯HND$ECKAQA¯INM $a*c*( hejao -.̞-0( Becqna 4*-( nala]pa` ej Bec)
qna 4*/( ]na na`q_a` pk pda ^hk_g $hejao 3̞--% ej Heopejc 4*-%*
 TNID AOOEMD0KSGGABKE$IAGQAL A-NDSKE	 X
 0QNJEC®"QNUREQ4HE)MR®AMCE
 AOOEMD0KSGGABKE$IAGQAL0KSGGABKE$IAGQAL	A-NDSKE	 Z
Becqna 4*/6 At]ilha hejao bnki Becqna 4*- aj_hkoejc opnq_pqna` ejbkni]pekj
=i^ecqepeao ej @a|jepekjo* >u _kjoe`anejc aranu lkooe^ha jkjpaniej]h ]o ]j eoh]j`( sa iecdp
ejpnk`q_a ]i^ecqepeao pd]p iqop ^a naokhra` ]j` pd]p _kqh` ]{a_p pda lanbkni]j_a ]j` pda a{a_)
perajaoo kb pda bn]ciajp atpn]_pkn* Bkn at]ilha( sa _kjoe`an pda bkhhksejc oujp]t lnk`q_pekjo
kb pda FқҰқ cn]ii]n6
 -NDIFIEQ
 -E¯HND2ER -E¯HND$ECKAQA¯NQ 4HQNUR → -E¯HND(EADEQ
 4­OE → -E¯HND2ER
Pda h]op lnk`q_pekj `a_h]nao pd]p ]ju 4­OE eo ]hok ] r]he` -E¯HND2ER( sde_d eo ] r]he` napqnj
pula bkn ] iapdk` ej pdeo _kjpatp* Eb pda ]ei eo pk atpn]_p ^kpd 4­OE ]j` -E¯HND2ER jkjpaniej]ho
aiancejc bnki s]pan( ] l]noan bkn pda eoh]j` cn]ii]n odkqh` ^a ]^ha pk naokhra pda ]i^ecqepu
^apsaaj pdaoa psk jkjpaniej]ho6 Bkn at]ilha sa odkqh` `a|ja pda lnabanna` ]ikjc aranu lko)
oe^ha amqer]hajp ]hpanj]perao* Pdeo ]i^ecqepui]j]caiajp `acn]`ao lanbkni]j_a ]j` odkqh` ^a
]rke`a`* Sa heiepa` ]i^ecqepeao bnki lnk`q_pekjo( ]j` pdaen naokhqpekjo( pk ] bas _]oao( bkn at)
]ilha pda atpn]_pekj kb okia _h]ooao kb r]he` e`ajpe|ano( oq_d ]o _h]oo ]j` l]_g]ca j]iao* Ej
Oa_pekj 4*/*. sa `ao_ne^a dks sa naokhra ]i^ecqepeao bkn pdeo ola_e|_ _h]oo kb jkjpaniej]ho ^u
qoejc j]iejc _kjrajpekjo*
Lnk`q_pekjo* Pda _dke_a kb lnk`q_pekjo eo nah]pa` pk pda ]^opn]_pekjo sa s]jp pk `anera bnki pda
bn]ciajpa` ejbkni]pekj ej ]j ]npeb]_p* Oej_a kqn ]ei eo pk `anera opnq_pqna` ejbkni]pekj ]^kqp
] p]ncap okbps]na ouopai( i]ju lkooe^ha bn]ciajpo _knnaolkj`ejc pk okia nqhao ]na ennahar]jp*
Bkn at]ilha( eokh]pa` atlnaooekjo kn cajane_ op]paiajpo oah`ki _]nnu nahar]jp ejbkni]pekj ej
panio kb iapdk`o kn _h]ooao kb pda ouopai* Ejopa]`( pdau _]nnu opnq_pqn]h ejbkni]pekj eb( ]j` kjhu
eb( pdau _kjp]ej ola_e|_ oq^)klan]j`o $]o ej pda _]oa kb atlnaooekjo% kn ]na ola_e|_ op]paiajpo*
Bkn at]ilha( ej pda r]he` FқҰқ atlnaooekj GE¯)M¯EGEQ	M( pda ikop ejpanaopejc ejbkni]pekj
eo pda iapdk` ejrk_]pekj* Pdqo( ejopa]` kb _dkkoejc pda jkjpaniej]h %VOQERRINM ]o ] r]he`
okqn_a bn]ciajp( sa _dkkoa kjhu pdkoa oq^atlnaooekjo pd]p _]nnu ejbkni]pekj ]^kqp pda ouopai
opnq_pqna( oq_d ]o iapdk` ]j` _kjopnq_pkn ejrk_]pekjo*
Ej_kilhapa Lnk`q_pekjo* Ej_kilhapa lnk`q_pekjo ]na ] okqn_a kb `e{anajpe]pekj bnki ] pn]`e)
pekj]h lnkcn]iiejc h]jcq]ca cn]ii]n* =o ]j at]ilha( sa _kjoe`an heja 0 ej Becqna 4*- $na)
la]pa` ej Becqna 4*0%6 Ep atlhe_ephu nabanaj_ao ] iapdk` oecj]pqna ^qp pda ^k`u eo ieooejc*
-./
?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
 OSBKIC TNID KNAD-NDSKER&QNL$IQ3®QIMG DIQ	 IM -NDSKE,NADEQJATA
Becqna 4*06 Ej_kilhapa iapdk` `a_h]n]pekj bnki Becqna 4*-
Pda op]j`]n` FқҰқ cn]ii]n ej_hq`ao kjhu iapdk` `a|jepekjo pd]p ]na bkhhksa` ^u aepdan ] oaie)
_khkj $sdaj pdau ]lla]n ej ejpanb]_ao% kn pda sdkha iapdk` ^k`u* >u _kjoe`anejc kjhu pda
bn]ciajpo pd]p _]j ^a na`q_a` pk ] jkjpaniej]h ej pda op]j`]n` cn]ii]n( sa iecdp hkoa nah)
ar]jp ejbkni]pekj( oq_d ]o pda ej_kilhapa iapdk` `a_h]n]pekj ej Becqna 4*0* Bkn pdeo na]okj(
sa ]hok atpn]_p ej_kilhapa ejbkni]pekj _knnaolkj`ejc pk ] oq^oap kb ] lnk`q_pekj pd]p `kao jkp
na`q_a pk ]ju jkjpaniej]h ej pda op]j`]n` lnkcn]iiejc h]jcq]ca cn]ii]n*
?kjoe`anejc aranu lkooe^ha ej_kilhapa lnk`q_pekj skqh` naoqhp ej ]jkpdan okqn_a kb ]i^ecqepu(
sde_d ej pqnj skqh` ]{a_p pda lanbkni]j_a kb pda bn]ciajp atpn]_pkn* Ej_kilhapa lnk`q_pekjo
iqop ^a oaha_pa` ]__kn`ejc pk pda gej` kb ik`ah pd]p jaa`o pk ^a atpn]_pa` bnki pda ]npeb]_p*
Oej_a pdau ]`` nahar]jp opnq_pqn]h ejbkni]pekj( kqn eoh]j` cn]ii]no ej_hq`a ej_kilhapa lnk)
`q_pekjo kb pda jkjpaniej]ho nalnaoajpejc `a_h]n]pekjo kb iapdk`o( _kjopnq_pkno( ]j` _h]ooao*
Oq_d ej_kilhapa lnk`q_pekjo `k jkp namqena ] |j]h oaie_khkj kn ] ^hk_g sepd pda ^k`u kb pda
_kjopnq_p* Bkn at]ilha( pda bkhhksejc lnk`q_pekj d]o ^aaj ejpnk`q_a` pk atpn]_p ej_kilhapa
_kjopnq_pkn `a_h]n]pekjo6
 -NDIFIEQ
 #NMR¯QSC¯NQ$ECKAQA¯NQ 4HQNUR → )MCNLOKE¯E#NMR¯QSC¯NQ$ECKAQA¯INM
Kqn ]llnk]_d ]hok atpn]_po pda ajpepu `a_h]n]pekj araj ej pda _]oa kb ] ^k`u sde_d eo ej_kilhapa
kn _kjp]ejo jkj r]he` bn]ciajpo* Bkn at]ilha( bkn ] _h]oo `a_h]n]pekj sepd ] l]npe]h ^k`u( kqn
iapdk` atpn]_po ] oejcha b]_p bkn pda `a_h]n]pekj( ]o ]j ej_kilhapa _h]oo `a_h]n]pekj( ]j` l]noao
pda l]npe]h ^k`u ]o eb ep s]o ] oajpaj_a kb pda eoh]j` cn]ii]n*
 /M  "NB UQN¯E
 ;=
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 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Becqna 4*16 At]ilhao kb ej_kilhapa _h]oo `a_h]n]pekj sepd l]npe]h ^k`u
Eb sa _kjoe`an pda `k_qiajp ej Becqna 4*1( pda `a_h]n]pekj kb pda _h]oo "IC­CKE eo jkp _knna_p(
^a_]qoa heja -. eo jkp ] r]he` FқҰқ oajpaj_a* Ej pdeo _]oa( sa lnaban pk hkkoa pda ^ej`ejc ^apsaaj
-.0
4*/ ңHқҨҞҟҬ6 Pda L]noejc =llnk]_d
pda `a_h]n]pekj ]j` pda ahaiajpo kb pda l]npe]h ^k`u6 Sa atpn]_p ] oejcha b]_p bkn pda ej_ki)
lhapa `a_h]n]pekj kb _h]oo "IC­CKE ]j` l]noa pda l]npe]h ^k`u ]o ep s]o ] oajpaj_a kb pda eoh]j`
cn]ii]n( pdqo atpn]_pejc pda psk _kilhapa iapdk` `a_h]n]pekjo $e*a*( CHAMGE#ADEMCEIM¯	 ]j`
CHAMGE'EAQIM¯	%* = ikna _kilhe_]pa` ]hpanj]pera eo pda eoh]j`o sepd h]ga W-/2Y ]llnk]_d pd]p
aj]^hao pda atpn]_pekj kb ^k`eao sepd s]pan*
=jkpdan gej` kb ej_kilhapa bn]ciajpo _kjp]ejejc ejpanaopejc opnq_pqn]h ejbkni]pekj ]na _h]oo
nah]pekjodelo* Pdaoa atlnaoo ejdanep]j_a ]j` eilhaiajp]pekj nah]pekjo ^apsaaj _h]ooao ]j` ej)
panb]_ao* Bkn at]ilha( ej heja -, kb Becqna 4*-( sa |j` psk lkpajpe]h _h]oo j]iao oal]n]pa` ^u
pda gauskn` ILOKELEM¯R* Bnki pdeo( sa _]j `anera pd]p $IAGQAL eo ]j ejpanb]_a( ]j` pdana eo ]j
eilhaiajp]pekj nah]pekj ^apsaaj pda psk ajpepeao*
=``epekj]h Opnq_pqna` @]p]* Lnkcn]iiejc h]jcq]cao hega FқҰқ ]na _kilkoa` jkp kjhu kb pda
h]jcq]ca `a|jepekj( ^qp ]hok kb ]``epekj]h _kilkjajpo( oq_d ]o pda renpq]h i]_deja( bkn sde_d
jas ajpepeao ]na `a|ja` sepd ] lna_eoa oujp]t* Oq_d ajpepeao n]jca bnki op]_g pn]_ao pk oeilha
|ha j]ia namqenaiajpo bkn _kileh]pekj qjepo* Pdaoa ajpepeao( qoq]hhu h]jcq]ca)ola_e|_( _]nnu
ejpanaopejc ejbkni]pekj ]^kqp pda ouopai* Sepdej pda `k_qiajp]pekj lnk`q_a` `qnejc `arah)
kliajp ld]oao( pdkoa atpanj]h ajpepeao ]na qoq]hhu lnaoajp ^apsaaj _k`a ]j` j]pqn]h h]jcq]ca
oajpaj_ao( ]j` pdqo pdau _]j ^a atpn]_pa` ]o nahar]jp opnq_pqna` b]_po* Sa _dkoa pk ajne_d pda
eoh]j` cn]ii]n pk oqllknp pda atpn]_pekj kb FқҰқ op]_g pn]_ao ]j` |ha j]iao pd]p bkhhks pda h]j)
cq]ca j]iejc _kjrajpekjo W-40Y* Bkn at]ilha( sa ]``a` pda bkhhksejc lnk`q_pekj pk oqllknp
op]_g pn]_a hejao6
 źA¯ź .ALE źź	 )DEM¯IFIEQ źź )DEM¯IFIEQ
 źź ,EV*ATA#KARR&IKE.ALE ,EV*ATA%V¯EMRINM źź $ECILAK)M¯EGEQ,I¯EQAK ź	ź →
*ATA3¯AC°4QACE,IME
Ej pdeo _]oa( pda psk e`ajpe|ano ]na ]hs]uo qoa` pk `a|ja pda _h]oo j]ia ]j` pda iapdk` j]ia
sdana pda at_alpekj d]o ^aaj $na%pdnksj( sdeha ^apsaaj pda l]najpdaoao sa _]j |j` ] |ha j]ia
kb ] FқҰқ _h]oo _kjp]ejejc pda _h]oo `a|jepekj* Ejopa]`( sa opnq_pqna ] FқҰқ _h]oo j]ia nabanaj_a
]o ej pda bkhhksejc6
 ,EV0AC°AGE0A¯H ,EV0A¯H3EO	 ,EV*ATA#KARR&IKE.ALE ,EV*ATA%V¯EMRINM →
*ATA&IKE.ALE
Pda ]^kra lnk`q_pekj `ao_ne^ao ] |haj]ia sdana pda atpajoekj _]j ^a aepdan JATA kn CKARR(
]j` sdana pda l]pd eo klpekj]h ]j` iecdp ^a ]j ateopejc l]_g]ca $a*c*( ej Becqna 4*1( pda h]op l]np
kb heja 0 eo na_kcjeva` ]j` na`q_a` pk pdeo lnk`q_pekj%*
P]^ha 4*- oqii]nevao pda jkjpaniej]ho kb pda FқҰқ lnkcn]iiejc h]jcq]cao pd]p sa _dkoa pk
atpn]_p ]o okqn_a bn]ciajpo*
4*/*. =i^ecqepu Naokhqpekj
Eoh]j` cn]ii]no ]na ejdanajphu ]i^ecqkqo6 S]pan eo `a|ja` ]o ]jupdejc pd]p eo jkp ]j ejpanaopejc
bn]ciajp $e*a*( ]j eoh]j`%* H]jcq]ca `a|jepekj ouopaio oqllknpejc ]i^ecqkqo cn]ii]no( hega
OҞҠ( lnkre`a _kjopnq_po pk naokhra ]i^ecqepeao* Pk _dkkoa ^apsaaj ]hpanj]pera `aner]pekjo( sa
qoa psk `eo]i^ecq]pekj gauskn`o k{ana` ^u OҞҠ6
̩ =rke`* Pda l]noan naikrao ]hpanj]pera `aner]pekjo pd]p d]ra ]rke` ]p pda pkl jk`a( ^qp
kjhu eb pdana ]na jk kpdan ]hpanj]pera `aner]pekjo sepd ]rke` ]p pda pkl jk`a*
-.1
?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
P]^ha 4*-6 Okqn_a bn]ciajpo na_kcjeva` ej ңHқҨҞҟҬ
Nonterminal Description Nonterminal Description
CompilationUnit Class declaration with package imports  JavaStackTraceLine Stack Trace lines   
ClassDeclaration (In)complete class declaration   IfThenStatement Conditional BlocksMethodDeclaration (In)complete method declaration IfThenElseStatement
ConstructorDeclaration (In)complete constructor declaration TryStatement Try/Catch blocks   
FieldDeclaration Class field declaration  WhileStatement
LoopsMethodInvocation Method invocation   ForStatement
ConstructorInvocation Constructor invocation  DoStatement
JavaClassName Java Class names   ClassRelationshipFragment Implements/Extends relations  
JavaFileName Java File Names  Block Alone blocks
̩ Lnaban* Pda l]noan naikrao ]hh kpdan `aner]pekjo pd]p `k jkp d]ra lnaban ]p pda pkl jk`a*
>u qoejc pda ]rke` gauskn` bkn ]ju na`q_pekj pk s]pan( sa b]rkn ]ju kpdan lnk`q_pekj ]c]ejop ep(
e*a*( sa lnaban eoh]j`o* Sa atlhkep pda o]ia ia_d]jeoi pk cera lnabanaj_a pk okia eoh]j` opnq_)
pqnao* Bkn at]ilha( _kjoe`an pda _kilhapa iapdk` `a_h]n]pekj ej Becqna 4*/ $hejao -.̞-0%* =o
odksj ej P]^ha 4*-( ]p pda o]ia harah kb -E¯HND$ECKAQA¯INM( sa d]ra "KNC° ]j` )MCNLOKE¯
E$ECKAQA¯INM* Pdqo( pda _kjopnq_p ej pda at]ilha eo ]i^ecqkqo6 Ep _]j ^a l]noa` aepdan ]o ]
-E¯HND$ECKAQA¯INM kn ]o ] oamqaj_a kb )MCNLOKE¯E$ECKAQA¯INM lhqo "KNC°* Pk `eo]i^ecq]pa(
sa b]rkn pda okhqpekj pd]p na`q_ao pk ] oejcha jkjpaniej]h( pdeo eo _kdanajp sepd pda ]ei kb gaal)
ejc pda ^ej`ejc ^apsaaj pda l]npo*
=``epekj]hhu pk ^]oe_ ]i^ecqepu naokhqpekj pa_djemqao( oq_d ]o pda ]bknaiajpekja` kjao( sa
oqllknpikna _kilhe_]pa` _]oao* ?kjoe`an pda bn]ciajp ̤^uiapdk` cap@e]cn]iIajqEpai$%̥ $Bec)
qna 4*-( heja 4( nala]pa` ej Becqna 4*2%*
 UHEQE ¯HE *-EMS)®EL QE¯SQMED B­ LE¯HND GE®$IAGQAL-EMS)®EL	 IM
Becqna 4*26=i^ecqkqo iapdk` ejrk_]pekj bnki Becqna 4*-
Pda eoh]j` cn]ii]n `ao_ne^a` ej pda lnarekqo oa_pekj skqh` oaha_p ̤iapdk` cap@e]cn]iIajq)
Epai$%̥ ]o ] r]he` )MCNLOKE¯E-E¯HND$ECKAQA¯INM bn]ciajp6 ̤iapdk`̥ eo ] r]he` e`ajpe|an( ]j`
pdqo ] hate_]hhu r]he` napqnj pula bkn pda FқҰқ cn]ii]n* Dksaran( FқҰқ j]iejc _kjrajpekjo W-40Y
lnao_ne^a pd]p _h]oo j]iao iqop ^a _]lep]heva`( pdqo( ̤iapdk`̥ rekh]pao pda j]iejc _kjrajpekjo*
Sa atlhkep pdeo pk at_hq`a pdkoa na`q_pekjo pk ej_kilhapa iapdk` `a_h]n]pekjo sdana pda oql)
lkoa` napqnj pula eo hegahu pk ^a ejr]he`*
Bkn aranu atpn]_pa` bn]ciajp( sa `a|ja ]j =OB bqj_pekj( _]hha` IR6AKID3NSQCE( sde_d p]gao ]
okqn_a bn]ciajp ]o ejlqp ]j` napqnjo pnqa e{ pda bn]ciajp eo r]he`* Pda ^]oa _]oa bkn pd]p bqj_)
pekj eo pnqa bkn ]ju bn]ciajp* Bkn ej_kilhapa iapdk` `a_h]n]pekjo( sa `a|ja IR6AKID3NSQCE pk
napqnj pnqa e{ pda napqnj pula eo TNID( ] lneiepera pula( kn ]j e`ajpe|an pd]p naola_po pk j]iejc
_kjrajpekjo* Sepd pda =OB oujp]t( pda nqha eo `a_h]na` sepd pdnaa `e{anajp _]oao6
 IR6AKID3NSQCEŸ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	  ®QSE UHEM
 TNID Ÿ-E¯HND$ECKAQA¯INM  Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM
-.2
4*0 ңHқҨҞҟҬ6 R]he`]pekj
 IR6AKID3NSQCEŸ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	  ®QSE UHEM
 Ÿ0QIL4­OE Ÿ-E¯HND$ECKAQA¯INM  Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM
 IR6AKID3NSQCEŸ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	  ®QSE UHEM
 Ÿ)DEM¯IFIEQ Ÿ-E¯HND$ECKAQA¯INM  Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM
 IR!#KARR.ALEŸ)DEM¯IFIEQ	  FAKRE
Oeieh]n `a|jepekjo ]na `kja bkn lkpajpe]h _kjopnq_pkn `a_h]n]pekjo( sde_d iqop naola_p r]he`
j]iejc _kjrajpekjo*
Ckejc ^]_g pk pda lnarekqo at]ilha( pda ̤iapdk` cap@e]cn]iIajqEpai$%̥ eo jkp ] r]he` iapdk`
`a_h]n]pekj( ^qp ep _]j ^a naopnq_pqna` ]o ]iapdk` ejrk_]pekj bn]ciajp ̤cap@e]cn]iIajqEpai$%̥*
Sa `a|ja ]j =OB pn]jobkni]pekj nqha pk pn]joh]pa sd]p s]o l]noa` ]o ] iapdk` `a_h]n]pekj pk
] iapdk` ejrk_]pekj6
 EV®QAC®#NDE&QAGLEM®RŸ3NSQCEŸ%V¯QAC¯ED3NSQCE&QAGLEM¯R	
  Ÿ%V¯QAC¯ED3NSQCE&QAGLEM¯R
 -E¯HND)MTNCA¯INM  GE®,NCA®INMŸ-E¯HND$ECKAQA¯INM	 
 Ÿ)DEM¯IFIEQ		 UHEM
 Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM  Ÿ3NSQCE
 Ÿ-E¯HND2ER Ÿ-E¯HND$ECKAQA¯INM  Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM
 Ÿ)DEM¯IFIEQ	  Ÿ-E¯HND$ECKAQA¯INM
 IR6AKID3NSQCEŸ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	  FAKRE
Pda nqha p]gao ] bn]ciajp l]noa` ]o ]j ej_kilhapa iapdk` `a_h]n]pekj rekh]pejc pda j]iejc
_kjrajpekjo( atpn]_po pda e`ajpe|an _knnaolkj`ejc pk pda iapdk` j]ia( ]j` lnk`q_ao ] okqn_a
bn]ciajp kb pula -E¯HND)MTNCA¯INM* Pda hk_]pekj kb pda pn]jobknia` bn]ciajp eo pda o]ia ]o
Ÿ-E¯HND$ECKAQA¯INM( pda jkjpaniej]h _knnaolkj`ejc pk pda iapdk` j]ia ]j` epo bkni]h l])
n]iapan `a_h]n]pekj( sde_d dana eo ailpu* Pdeo pn]jobkni]pekj iqop ^a ]llhea` kjhu pk iapdk`o
sepdkqp l]n]iapano*
4*0 ңHқҨҞҟҬ6 R]he`]pekj
Sa r]he`]pa kqn ]llnk]_d ^u lanbkniejc ] _]oa opq`u sepd na]h sknh` okbps]na ouopaio* Sa
_kjoe`an pdnaa KOO ouopaio `arahkla` ej FқҰқ6 =ҬҡҩQIH( BҬҟҟҨҟҮ( ]j` IңҨқ $oaa Oa_pekj /*0
bknikna `ap]eho kj pdaoa ouopaio%* Pk eilnkra cajan]hev]^ehepu( sa le_ga` ouopaio bnki`e{anajp
`ki]ejo pd]p ]na `arahkla` ^u `eopej_p bnaa okbps]na _kiiqjepeao*
4*0*- Patp jkni]hev]pekj kb ai]eho
@qa pk pda jkeou j]pqna kb ai]eh _kjpajp( sa `areoa` pda bkhhksejc lna)lnk_aooejc patp jkni]h)
ev]pekj ld]oa*
Da]`an ]j` mqkp]pekj naikr]h* Sa naikra pda ai]eh iap]`]p] ]j` pda k__qnnaj_ao kb pda
_d]n]_pan > ]p pda ^acejjejc kb hejao $qoa` pk i]ng `e{anajp mqkp]pekj haraho%*
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?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
L]p_d lnalnk_aooejc* Sdaj _kiiqje_]pejc ]^kqp eilhaiajp]pekj kb ajpepeao( `arahklano kbpaj
at_d]jca ejbkni]pekj ej pda bkni kb _k`a l]p_dao pk odks dks l]npo kb _k`a d]ra ^aaj _d]jca`*
Becqna 4*3 odkso ]j at]ilha*
       
 

 OSBKIC TNID AC¯INM0EQFNQLED!C¯INM%TEM¯ ETEM¯	 X
 RSOEQAC¯INM0EQFNQLEDETEM¯	
  MEU )LONQ¯!QGN&QALEGE¯)MR¯AMCE		
  IF )LONQ¯EQ-AMAGEQGE¯)MR¯AMCE	HAR)LONQ¯EQR		 X
  MEU )LONQ¯!QGN&QALEGE¯)MR¯AMCE		
  Z EKRE X ,/'IMFNź)LONQ¯ RNSQCER DIAKNG MN¯ RHNUMź	 Z
 Z
Becqna 4*36 At]ilha l]p_d
Pda _kiikj bkni]p bkn l]p_dao eo pda qje|a` `e{ bkni]pW-54Y( sde_d qoao ] da]`an pd]p eo jkp
]i^ecqkqo sepd j]pqn]h patp $a*c*( heja -%* Jas ]``a` hejao ]na i]nga` sepd ] ' oecj $a*c*( hejao
2̞4%( sdeha naikra` hejao d]ra ] ) oecj $a*c*( heja 1%* Hejao sepdkqp ola_e]h oecjo cera pda _kjpatp
ej pda _k`a* =o pda ola_e]h oecjo _]j ejpanbana sepd pda l]noejc lnk_aoo( sa lanbkni ] jkni]h)
ev]pekj lnk_aoo pd]p -* `apa_po ] l]p_d bn]ciajp $qoejc pda da]`an%( .* naikrao pda hejao i]nga`
]o `ahapa` $pk ]rke` na_kranejc sd]p eo atlhe_ephu jk hkjcan r]he`%( ]j` /* naikrao pda ' oecjo ]p
pda ^acejjejc kb pda hejao*
Op]_g pn]_a jkni]hev]pekj* Sdaj pda ata_qpekj kb ] FқҰқ ]llhe_]pekj eo ejpannqlpa` ^u ]j qjd]j)
`ha` at_alpekj( pda lnkcn]i kqplqpo ] pn]_a kb pda _]hhejc op]_g* @arahklano od]na oq_d pn]_ao pk
`eo_qoo pda `a^qccejc lnk_aoo ]j` pk _kiiqje_]pa ]^kqp lnk^haio* Oej_a op]_g pn]_ao ]hok lnk)
re`a oecje|_]jp ejoecdpo kj `uj]ie_ `alaj`aj_eao ^apsaaj ajpepeao( sa p]ga pdai ejpk ]__kqjp
$oaa Oa_pekj 4*/*-%* Op]_g pn]_a hejao( dksaran( kbpaj at_aa` pda i]teiqi heja hajcpd ]hhksa` ej
i]ju ai]eh _heajpo $e*a*( 4, _d]n]_pano%( pdqo pdau i]u ]lla]n pnqj_]pa` $Becqna 4*4%*
 A¯ NQGAOACHEJLE¯EQJSMI¯*-E¯EQ4ER¯¯ER¯'5
 )#NLONMEM¯R*-E¯EQ4ER¯JATA	
Becqna 4*46 At]ilha ejpannqlpa` op]_g pn]_a heja
>u atlhkepejc pda nacqh]n opnq_pqna kb op]_g pn]_ao( sa `areoa` ] nacqh]n atlnaooekj bkn pdaen
jkni]hev]pekj* Pda atlnaooekj i]p_dao pda _]j`e`]pa hejao( araj eb o_]ppana` kran i]ju hejao(
]j` naikrao ]hh qjs]jpa` heja ^na]go*
?kjpajp olheppejc* Kqn bn]ciajp atpn]_pekj ld]oa iqop d]j`ha ]j` |hpan ] decd jqi^an kb ]i)
^ecqepeao ej pda ai]eh patp( cajan]pa` ^u JH ]j` ej_kilhapa ]j` o_]ppana` bn]ciajpo* Daj_a( ]j
ai]eh sepd ]ilha _kjpajp namqenao _kjoe`an]^ha peia pk ^a l]noa` ]j` iecdp _na]pa o_]h]^ehepu
lnk^haio* Oej_a kqn pa_djemqa d]o pk d]j`ha pajo kb pdkqo]j`o kb `k_qiajpo ej ] na]okj]^ha
peia( sa olhep pda ai]eh ej oahb)_kjp]eja` ^hk_go pk na`q_a ]i^ecqepeao ]j` pda l]noejc peia*
Benop( pda olheppejc lnk_aoo `ere`ao pda ^k`u ej iqhpelha l]npo ]__kn`ejc pk pda mqkp]pekj haraho6
A]_d peia sa aj_kqjpan ] _d]jca ej pda mqkp]pekj harah sa _na]pa ] jas olhep( lnaoanrejc pda
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4*0 ңHқҨҞҟҬ6 R]he`]pekj
_knna_p kn`an* @e{anajp mqkp]pekj haraho ]na ]hna]`u oal]n]pa ^hk_go( sde_d naola_p pda ejpajpekj
kb pda ai]eh̢o ]qpdkn( pdqo pdau ]na jkp `eonqlpera sepd naola_p pk pda ia]jejc kb pda l]npo*
Sa ]j]huva a]_d olhep( ]j` ]llhu bqnpdan olheppejc pa_djemqao sdaj ep eo hkjcan pd]j ] ola_e|a`
pdnaodkh` $e*a*( 1, hejao%6
̩ ?k`a l]p_dao Op]npejc bnki pda ^acejjejc kb pda olhep( sdaj sa aj_kqjpan pda da]`an kb
] _k`a l]p_d( sa _na]pa ] jas olhep* Sdaj nabannejc pk pda o]ia |ha( ^hk_go kb l]p_dao ]na
ej`alaj`ajp( ]j` ]na pna]pa` oal]n]pahu ^u pda l]noan( sepd jk ejbkni]pekj hkoo*
̩ Op]_g pn]_a hejao Op]npejc bnki heja 1, $pk ]rke` pda cajan]pekj kb pkk i]ju olhepo%( sa
olhep sdaj sa aj_kqjpan ] op]_g pn]_a heja* Pdaoa hejao _]j ^a ]j]huva` oal]n]pahu sepdkqp
hkoejc ]ju _kjpatpq]h ejbkni]pekj*
̩ J]pqn]h h]jcq]ca hejao Eb sa na]_d heja 4, sepdkqp d]rejc olhep ^abkna( sa pnu pk |j` hejao
sepd kjhu JH( ^a_]qoa pdau _]j ^a oal]n]pa` sepdkqp ^na]gejc pda opnq_pqna kb ]ju _k`a
bn]ciajp* Pk na_kcjeva JH hejao( sa qoa pda pa_djemqa sa lnarekqohu `areoa` $oaa ?d]l)
pan 3%( ^u sde_d sa _]j `apanieja( sepd ] _kjoe`an]^ha lna_eoekj( sdapdan ] heja eo _k`a*
Oej_a pda iapdk` `kao jkp ]ooqna lanba_pekj( sa olhep sdaj ep |j`o bkqn _kjoa_qpera jkj)
_k`a hejao*
̩ Bkn_a` olheppejc Eb sa na]_d heja -1, sepdkqp ]ju olhep( sa `ere`a pda _kjpajp ]o okkj ]o sa
aj_kqjpan ] heja jkp _kjp]ejejc ]j klaj l]najpdaoeo( kn _qnhu ^n]_gapo* Pdeo bkn_a` olheppejc
_]j ]hpan pda _kjpatp( ^qp( ej ln]_pe_a( eo ]llhea` pk ] ranu oi]hh bn]_pekj kb ai]eho*
4*0*. Ailene_]h R]he`]pekj
Pk ]j]huva pda a{a_perajaoo kb kqn atpn]_pekj pa_djemqa bnki psk lanola_perao( sa ia]oqna pda
_]l]_epu kb kqniapdk` ej hk_]pejc pda _dkoaj opnq_pqna` ahaiajpo ]j` ]ooaoo sdapdan pda cn]i)
i]n lnk`q_pekj ]ooecja` pk pda bn]ciajpo eo _knna_p* P]^ha 4*5 `ap]eho pda naoqhpo*
Becqna 4*56 Ouopaio̢ I]ehejc Heopo ]j` Naoqhpo
System Emails Results
Population with code Sample Precision Recall
ArgoUML 24,876 12% 50 99% 95%
Freenet 22,095 9% 39 99% 97%
Mina 12,869 29% 99 99% 94%
Ej pda oa_kj` _khqij( sa nalknp pda i]ehejc heop oeva( ]bpan |hpanejc kqp ai]eho ]qpki]pe_]hhu
cajan]pa` $a*c*( ^u eooqa pn]_gejc ouopaio%*
Sa n]j`kihu _dkoa ] op]peope_]hhu oecje|_]jp o]ilha kb ai]eho sepd _k`a pk ejola_p* >]oa` kj kqn
lnarekqo skng kj _h]ooebuejc ai]eho ]j` hejao _kjp]ejejc okqn_a _k`a $oaa ?d]lpan 3%( sa gjks
pda lnklknpekj kb iaoo]cao sepd _k`a ej pda _dkoaj i]ehejc heopo $nalknpa` ej pda pden` _khqij
kb P]^ha 4*5%* Pdeo ]hhkso qo pk qoa pdeo ejbkni]pekj bkn _]h_qh]pejc pda oeva kb oecje|_]jp o]ilhao
W-5/Y* Pda bkqnpd _khqij kb P]^ha 4*5 nalknpo pda jqi^an kb ai]eho bnki sde_d sa n]j`kihu
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?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
oaha_pa` o]ilhao* Sepd pdaoa o]ilha oevao( sa ]na 51! _kj|`ajp pd]p pda ai]eho nalnaoajp pda
lklqh]pekj sepd ]j annkn kb 5!-*
Pk ar]hq]pa pda pa_djemqao pk `apa_p `k_qiajpo ]j` hejao _kjp]ejejc okqn_a _k`a bn]ciajpo( sa
qoa psk sahh gjksj EN iapne_o lnaoajpa` ej Oa_pekj 0*.*06 lna_eoekj $Amq]pekj 0*.%( ]j` na_]hh
$Amq]pekj 0*/%*
>abkna i]jq]hhu _na]pejc ] ^aj_di]ng sepd ]hh pda ai]eho ej kqn o]ilhao( sa lnk_aooa` ai]eho
sepd kqn jkni]hev]pekj ld]oa $Oa_pekj 4*0*-%* Pdaj( sa i]jq]hhu ejola_pa` a]_d ai]eh ]j` h])
^aha` ]hh opnq_pqna` bn]ciajpo sepd pda _knna_p cn]ii]n lnk`q_pekj* ?kj`q_pejc pda jkni]h)
ev]pekj ld]oa ^abkna pda ]jjkp]pekj d]` pda ^aja|_e]h oe`a a{a_p pd]p ep ]hhksa` qo pk ranebu pda
jkni]hev]pekj lnk_aoo* =qpki]pejc pda _kil]neokj kb pda atla_pa` naoqhp $e*a*( pda ]jjkp]pekjo
ej pda ai]eho% sepd pda kqp_kia kb kqn ]llnk]_d _]j ha]` pk lnk^haio ej pda ar]hq]pekj epoahb*
Bkn at]ilha( ] _kilhapa _kileh]pekj qjep ej pda ^aj_di]ng _kqh` ^a na_kcjeva` ]o ] oamqaj_a
kb `eopej_p lea_ao ^u kqn pa_djemqa $a*c*( ^a_]qoa ep d]o ^aaj `ere`a` ej iqhpelha ai]eh olhepo%*
?h]ooebuejc pdeo ^ad]rekn ]o _kilhapahu annkjakqo skqh` ieonalknp pda a{a_perajaoo* Daj_a(
sa i]jq]hhu ejola_pa` ]j` _kil]na` pda kqp_kia kb pda ]llnk]_d pk pda ^aj_di]ng*
Pda necdp)d]j` oe`a kb P]^ha 4*5 odkso pda naoqhpo k^p]eja` ^u pda ]llnk]_d ]llhea` pk pda -4/
ai]eho _kjp]ejejc _k`a pd]p sa i]jq]hhu h]^aha`* Ep ]_deara` ranu decd lna_eoekj kj pda _ki)
lhapa `]p]oap bkn ]hh pdnaa ouopaio( sepd ]hikop jk JH skn`o _h]ooe|a` ]o l]npo kb opnq_pqna`
bn]ciajp* Pda na_]hh odkso pd]p pda iapdk` na_kcjeva` ]hikop ]hh pda namqena` bn]ciajpo* Sa
bkqj` jk annkn ej pda cn]ii]n lnk`q_pekjo ej pda na_kcjeva` bn]ciajpo*
Annkn Ejola_pekj* >u i]jq]hhu ejola_pejc pda ajpena kqplqp kb kqn pa_djemqa( araj pdkqcd
oaranahu peia)_kjoqiejc( sa c]eja` ] mq]hep]pera gjksha`ca kb pda _]qoa kb pda bas annkno cajan)
]pa`* Pdai]fknepu kb pda b]hoa jac]perao $sde_d ]{a_p pda na_]hh% sana _]qoa` ^u pda jkeou j]pqna
kb ai]eho* Ej l]npe_qh]n( ] bas _k`a bn]ciajpo sana pnqj_]pa` ej pda ie``ha kb ]j e`ajpe|an( pdqo
dej`anejc ] _knna_p _kilhapa e`ajpe|_]pekj $]hpdkqcd pda oqnnkqj`ejco sana na_kcjeva`%*
Ej Becqna 4*-,( pda ]ncqiajp SQK kb pda iapdk` ejrk_]pekj NOEM0QNJEC¯ eo pnqj_]pa`*
 !C¯INM/OEM0QNJEC¯GE¯)MR¯	NOEM0QNJEC¯SQ
 )	
Becqna 4*-,6 At]ilha pnqj_]pa` _k`a bn]ciajp
Kqn ]llnk]_d kjhu na_kcjevao pda |nopiapdk` ejrk_]pekj !C¯INM/OEM0QNJEC¯GE¯)MR¯	 $sde_d
d]o _h]oo o_kla%( pdqo cajan]pejc ] b]hoa jac]pera* Pdeo ]hok qj`anhejao pda nkha kb i]jq]hhu ar]h)
q]pejc pda kqplqp6 jkp _kjoe`anejc pda |nop iapdk` ejrk_]pekj ]o _knna_phu na_kcjeva` skqh`
^a ]j annkn* At]ilhao kb b]hoa lkoeperao ]na pda opnejco ̤F]r]$PI%̥ ]j` ̤`arahklan$o%̥( sde_d
]na snkjchu nalknpa` ]o iapdk` ejrk_]pekjo* Oej_a oq_d _]oao k__qn n]nahu( pdaen eil]_p kj pda
ik`ah lnk`q_a` eo ejoecje|_]jp* Opehh( pdau _kqh` ^a a]oehu naikra` pdnkqcd lkop)lnk_aooejc(
bkn at]ilha sepd op]peope_]h l]noejc*
- Pdeo kjhu r]he`]pao pda mq]hepu kb o]ilha oapo ]o ]j atailhe|_]pekj kb pda lklqh]pekjo( ep eo jkp nah]pa` pk pda lna_eoekj
]j` na_]hh r]hqao*
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4*1 ңHқҨҞҟҬ6 Ik`ah Atpn]_pekj
4*0*/ Pdna]po pk R]he`epu
Pdna]po pk atpanj]h r]he`epu* Pdaoa pdna]po _kj_anj pda cajan]hev]^ehepu kb kqn naoqhpo* Pda
]llnk]_d sa lnklkoa eo ^qehp kj ] oejcha k^fa_p)kneajpa` lnkcn]iiejc h]jcq]ca( FқҰқ* Araj
pdkqcd sa nahea` kj FқҰқ ola_e|_ j]iejc _kjrajpekjo $a*c*( _]iah _]oejc% pk `eo]i^ecq]pa okia
_kjopnq_po( oeieh]n( kn araj e`ajpe_]h( _kjrajpekjo ]na qoa` ej ] jqi^an kb kpdan se`ahu olna]`
lnkcn]iiejc h]jcq]cao( oq_d ]o ?( LҳҮҢҩҨ( FқҰқOҝҬңҪҮ* Ej ]``epekj( sa ejpnk`q_a` iejkn
ik`e|_]pekjo ej pda op]j`]n` FқҰқ cn]ii]n( pdqo sa atla_p kqn ]llnk]_d pk ^a a]oehu ]`]lpa`
pk kpdan k^fa_p)kneajpa` h]jcq]cao sepd oi]hh a{knp*
Araj pdkqcd sa ar]hq]pa` pda okqn_a atpn]_pekj ]j` ik`ah na_kjopnq_pekj ld]oao kj kjhu pdnaa
ouopaio( sa _kjoe`ana` op]peope_]hhu oecje|_]jp o]ilha oapo ]j` sa ]_deara` ranu lnkieoejc
naoqhpo* Ej ]``epekj( pda i]jq]h ejola_pekj kb pda naoqhpo dahla` e`ajpebuejc bqpqna eilnkra)
iajpo*
Pdna]po pk _kjopnq_p r]he`epu* Pdaoa pdna]po nac]n` ia]oqna` r]ne]^hao pd]p i]u jkp ]_pq]hhu
ia]oqna pda _kj_alpq]h r]ne]^ha* Ej kqn _]oa( pk ]ooaoo pda okqn_a bn]ciajp atpn]_pekj ld]oa(
sa nahea` kj dqi]j fq`ciajp( ^kpd pk h]^ah ai]eho sepd pda atla_pa` lnk`q_pekjo( ]j` pk ar]h)
q]pa pda kqplqp* Pdeo lnk_aoo _]j ^a annkn)lnkja7 pk ]hhare]pa pdeo( sa `e` jkp `ena_phu ar]hq]pa
pda kqplqp kj jkj)]jjkp]pa` ai]eho( ^qp sa _ha]nhu oal]n]pa` pda psk ld]oao* Ej pda |nop kja(
sa h]^aha` ai]eho sepdkqp gjksejc pda naoqhpo kb kqn ]llnk]_d* Pdeo ]hhksa` qo pk a{a_perahu
ranebu ]hh pda atla_pa` okqn_a bn]ciajpo* Sa `a_e`a` pk i]ga qoa kb dqi]j r]he`]pekj ]hok bkn
ar]hq]pejc lna_eoekj ]j` na_]hh* Pdeo _dke_a eo cqe`a` ^u pda b]_p pd]p pda annkno ej ]j ]qpki]pa`
lnk_aoo skqh` d]ra ^aaj lnk^]^hu ikna oecje|_]jp pd]j pdkoa kb ] dqi]j nareasan* Iknakran(
pda dqi]j ejola_pekj ]hhksa` qo pk k^p]ej ] mq]hep]pera ar]hq]pekj kb kqn naoqhpo*
Pdna]po pk op]peope_]h _kj_hqoekj r]he`epu* Pdaoa pdna]po _kj_anj pda nah]pekjodel ^apsaaj pda
pna]piajp ]j` pda kqp_kia* Ej kqn ]llnk]_d bkn okqn_a _k`a atpn]_pekj ar]hq]pekj( sa _kjoe`)
ana` o]ilhao pk nalnaoajp pda lklqh]pekj sepd ]j annkn kb 5! ]p ] _kj|`aj_a harah kb 51!*
4*1 ңHқҨҞҟҬ6 Ik`ah Atpn]_pekj
Pda ik`ah atpn]_pekj lnk_aoo ]eio ]p ]j]huvejc pda _k`a bn]ciajpo atpn]_pa` ej pda lnarekqo
ld]oa pk `anera opnq_pqn]h ejbkni]pekj ]^kqp ] ouopai( pdqo oqllknpejc okbps]na qj`anop]j`)
ejc ]j` `arahkliajp* Pda mq]hepu kb pda `anera` ejbkni]pekj `alaj`o kj pda jqi^an ]j`
j]pqna kb pda ]r]eh]^ha okqn_a _k`a bn]ciajpo* Bkn ejop]j_a( ] iapdk` ejrk_]pekj hega 52,$E
CNDEQDECNDE	 oqccaopo pda ateopaj_a kb ^kpd ] _h]oo 52,$ECNDEQ ]j` ] op]pe_ iapdk` DECNDE
^ahkjcejc pk ep* Ej _kjpn]op( ] bn]ciajp sepd ] _kilhapa _kileh]pekj qjep _kjrauo ikna ejbkn)
i]pekj kj _h]ooao( iapdk`o( ]j` nah]pekjodelo*
Sa eilhaiajpa` pdaik`ah atpn]_pekj ld]oa qoejc=OB)O@B*Kqni]ej atpn]_pekj bqj_pekj p]gao
]o ejlqp ] oap kb atpn]_pa` _k`a bn]ciajpo ]j` napqnjo pda oap kb ik`ah b]_po pd]p _]j ^a `anera`*
Bkn at]ilha( Becqna 4*-- odkso pda kqplqp kb kqn ]llnk]_d ]llhea` pk pda oa_kj` ^hk_g $hejao
0̞2% ej Heopejc 4*-*
Bkn atpn]_pejc ^]oe_ ik`ah b]_po bnki a]_d pula kb _k`a bn]ciajp oqii]neva` ej P]^ha 4*-( sa
ola_e|a` `a`e_]pa` pn]rano]h bqj_pekjo pd]p i]u _]hh a]_d kpdan ]j` i]u na_qnoerahu _]hh pdai)
oahrao* Bkn at]ilha( eb ] -E¯HND$ECKAQA¯INM ej_hq`ao okia -E¯HND)MTNCA¯INM o( pda bqj_)
pekj pd]p atpn]_po b]_po bnki iapdk` `a_h]n]pekjo jaa`o pk ejrkga pda bqj_pekj pd]p atpn]_po
-/-
?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
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Becqna 4*--6 At]ilha kb atpn]_pa` b]_po
ik`ah b]_po bnki iapdk` ejrk_]pekjo* Oeieh]nhu( ] iapdk` ejrk_]pekj iecdp _kjoeop kb ] _d]ej
kb iapdk` ejrk_]pekjo( daj_a pda jaa` bkn na_qnoekj*
A]_d atpn]_pa`ik`ah b]_p na_aerao ] qjemqa e`ajpe|an ej pda bkni kb ]j ejpacan ]ppne^qpa $e`( ]o ej
Becqna 4*--( hejao . ]j` 5%( sde_d eo na_qnoerahu ej_naiajpa` `qnejc pda l]noa pnaa pn]rano]h ]j`
eo qoa` pk atlnaoo hejgo ^apsaaj oal]n]pa ik`ah b]_po* Ikop ik`ah atpn]_pekj bqj_pekjo d]ra
]j ksjan b]_p e` ]ncqiajp( sde_d ]hhkso nabannejc pk ] lnarekqohu atpn]_pa` ik`ah b]_p( sdaj
nahar]jp $a*c*( heja -, ej Becqna 4*-- oapo pd]p pda iapdk` ^ahkjco pk pda _h]oo%*
Pk ajoqna pn]_a]^ehepu( a]_d naoqhpejc ik`ah b]_p eo hejga` pk pda bn]ciajp bnki sde_d ep s]o
`anera`( qoejc pda at]_p _k`a bn]ciajp hk_]pekj ej pda JH ]npeb]_p $a*c*( hejao -/̞-2%*
4*1*- Iap]ik`ah
Sa ik`ah pda b]_po pd]p sa atpn]_p ]__kn`ejc pk pda B=IET iap]ik`ah W-4-Y( ] h]jcq]ca ej`a)
laj`ajp iap]ik`ah kb pda op]pe_ opnq_pqna kb k^fa_p)kneajpa` ouopaio* Ep `a|jao ajpepeao oq_d
]o .ALE3OACE( #KARR( -E¯HND( )MHEQI¯AMCE( )MTNCA¯INM( 0AQALE¯EQ( !¯¯QIBS¯E( ap_* Sa at)
paj`a` B=IET pk d]j`ha pda la_qhe]nepeao kb pda bn]ciajpa` ejbkni]pekj sa ]na i]jelqh]pejc(
]j` _d]jca` pda lna|t kb pda ajpepeao pk )3,!.$ $a*c*( hejao - ]j` 4 ej Becqna 4*--%*
Pda lnarekqo ld]oa $Oa_pekj 4*/% atpn]_po ] oamqaj_a kb bn]ciajpo bnki patpq]h ]npeb]_po* Oej_a
a]_d bn]ciajp eo eokh]pa` bnki pda kpdano( ]ju atpn]_pa` opnq_pqn]h ejbkni]pekj eo l]npe]h( e*a*(
pda ik`ah b]_p atpn]_pekj lnk_aoo naoqhpo ej oaran]h l]npe]h ik`aho( kja bkn a]_d okqn_a bn]ciajp(
sde_d jaa` pk ^a ianca` ej ] lkop)lnk_aooejc opal* Sa e`ajpe|a` daqneope_o pd]p dahl pk na_kran
ieooejc hejgo( a*c*( ep eo hegahu pd]p pda o]ia _h]oo _knnaolkj`o pkiqhpelha _h]oo b]_p k__qnnaj_ao ej
pda kqplqp* Ej pdeo _]oa( b]_piancejc _kqh` ^a ^]oa` kj b]_p j]iao $oaa pda _]oa opq`usa lnaoajp
h]pan%* = ikna _kilhat ianca _kjoeopo ej atlhkepejc pda okqn_a bn]ciajp hk_]pekjo ]ook_e]pa` pk
-/.
4*1 ңHқҨҞҟҬ6 Ik`ah Atpn]_pekj
`e{anajp b]_po* Bkn at]ilha( ej Becqna 4*-( heja 0( pda _h]oo j]ia -NDSKE,NADEQ ]j` pda iapdk`
`a_h]n]pekj KNAD-NDSKER&QNL%V¯EMRINM$IQ ]na ej pda o]ia j]pqn]h h]jcq]ca oajpaj_a( pdqo kja
_kqh` bkniqh]pa pda dulkpdaoeo pd]p pda iapdk` ^ahkjco pk pda _h]oo*
4*1*. Pn]jobkni]pekj At]ilha
Pda sdkha =OB)O@B cn]ii]n ]j` nqhao eilhaiajpa` bkn kqn ]llnk]_d ]na ]r]eh]^ha( sepd at)
]ilhao( ]p6 LIKEQIMFSRICHI,AMDEQ* Dana sa odks ] `ao_nelpera at]ilha*
 OSBKIC TNID KNAD-NDSKER&QNL$IQ3®QIMG DIQ	 IM -NDSKE,NADEQJATA
Becqna 4*-.6 Ej_kilhapa iapdk` `a_h]n]pekj bnki Becqna 4*-
Hap qo _kjoe`an pda ej_kilhapa iapdk` `a_h]n]pekj ej Becqna 4*-( heja 0 $nala]pa` ej Becqna 4*-.%7
Becqna 4*-/ odkso pda kqplqp lnk`q_a` ^u pda lnarekqo atpn]_pekj ld]oa* Ej_kilhapa iapdk`
`a_h]n]pekjo _kjp]ej pda ejbkni]pekj kj pda ateopaj_a kb ] iapdk` $a*c*( KNAD-NDSKER&QNL$IQ%(
sepd ]``epekj]h klpekj]h _h]ooao ola_e|a` ^u pda bkni]h l]n]iapano $a*c*( 3¯QIMG%*
  )-%4(/$?$%#,!2!4)/. 
 AQEAIM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 AQEA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 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 		 
 OSBKIC TNID KNAD-NDSKER&QNL$IQ3¯QIMG DIQ	 	
Becqna 4*-/6 Atpn]_pa` ej_kilhapa iapdk` `a_h]n]pekj
Sa `a|ja ] pn]rano]h nqha $Heopejc 4*.% pk ik`ah nahar]jp b]_po bnki pdaoa `a_h]n]pekjo*
Pda l]noejc kb a]_d `a_h]n]pekj ]llaj`o pdnaa l]npo pk pda heop kb ik`ah b]_po ]hna]`u atpn]_pa`
bnki pda o]ia `k_qiajp* Pda |nop oap kb b]_po( Ÿ&AC¯R( eo lnk`q_a` ^u pda bqj_pekj EV¯QAC¯24
&AC¯R( ]j` napqnjo pda b]_po _knnaolkj`ejc pk pda napqnj pula kb pdaiapdk` $ej kqn at]ilha( pda
`a_h]n]pekj d]o jk napqnj pula%* Ÿ&AC¯)$ _knnaolkj`o pk pda ID kb pda napqnj pula ]o cajan]pa` ^u
pda bqj_pekj* Pda nqha( pdaj( lnk`q_ao ] jas )3,!.$-E¯HND( sepd pda _knnaolkj`ejc ]ppne^qpao(
okia kb pdai lnk`q_a` ^u ]llnklne]pa bqj_pekjo( oq_d ]o GE¯-NDIFIEQ!¯¯QIBS¯ER( sde_d caj)
an]pao ]__aoo _kjpnkh ]ppne^qpao* Pda l]n]iapan Ÿ/UMEQ)$( sde_d eo l]ooa` pk pda bqj_pekj( eo
lnkl]c]pa` ej pda _]oa kb iapdk` `a_h]n]pekjo ejoe`a _h]oo `a_h]n]pekjo pk _na]pa pda ksjanodel
^ej`ejc* Pda bqj_pekj GE¯"EKNMGR4N!¯¯QIBS¯E)F!M­ _na]pao pdeo ^ej`ejc e{ pda l]ooa` r]hqa
eo opne_phu cna]pan pd]j 7 _]hhejc bqj_pekjo l]oo pda r]hqa  sdaj pda iapdk` `a_h]n]pekjo ]na
eokh]pa` ]j` pdqo pda ^ej`ejc _]jjkp ^a `apanieja`* Pda oap kb b]_po( Ÿ&AC¯R( eo _kjopnq_pa`
^u pda _]hh pk pda bqj_pekj EV¯QAC¯&AC¯R kj bkni]h l]n]iapano* Pdeo bqj_pekj _]hh _na]pao ] jas
)3,!.$&NQLAK0AQAL( sde_d ik`aho ] bkni]h l]n]iapan( pkcapdan sepd pda _knnaolkj`ejc b]_po
bkn pda l]n]iapan pula* Becqna 4*-0 `ap]eho pda |j]h kqplqp kb pda ik`ah atpn]_pekj ld]oa( sdaj
]llhea` pk pda ej_kilhapa iapdk` `a_h]n]pekj ej Becqna 4*-/*
=jkpdan ejpanaopejc _]oa _kiao bnki |ah` `a_h]n]pekjo* Bkn at]ilha( pda bn]ciajp ̤lner]pa Iu)
?h]oo |ah` 9 jas Iu?h]oo$%̥ _kjp]ejo pdnaa lea_ao kb ejbkni]pekj6 pda lnaoaj_a kb ] |ah`( ] _h]oo(
]j` ] _kjopnq_pkn ejrk_]pekj* Oej_a pda bn]ciajp eo atpn]_pa` ]o ] |ah` `a_h]n]pekj( pda nqha ej
Heopejc 4*/ eo ]llhea`*
-//
?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
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Heopejc 4*.6=OB pn]rano]h nqha bkn ej_kilhapa iapdk` `a_h]n]pekj
Pda |ah` `a_h]n]pekj nqha _kjoe`ano pda opnq_pqna ]o eilkoa` ^u pda h]jcq]ca cn]ii]n ]j` lnk)
`q_ao ]j )3,!.$!¯¯QIBS¯E b]_p( pkcapdan sepd pda _knnaolkj`ejc b]_po _kiejc bnki pda pula
kb pda |ah`* Ej pdeo _]oa( pdau skqh` _knnaolkj` pk ] _h]oo b]_p* Pdqo( sa iqop ]j]huva pda necdp
d]j` oe`a kb pda ]ooecjiajp( pd]p eo( sd]p pda cn]ii]n ola_e|ao pk ^a ] 6AQ)MI¯IAKIWEQ* Pda
pn]rano]h bqj_pekj skqh` pn]ranoa pda l]noa pnaa( ]j` arajpq]hhu na]_d pda jkjpaniej]h _knna)
olkj`ejc pk ] #NMR¯QSC¯NQ)MTNCA¯INM( ]j` pdaj atpn]_p pda ]llnklne]pa b]_po $Heopejc 4*0%*
= cajan]hev]pekj kb pda lnarekqo at]ilha skqh` ^a ] |ah` `a_h]n]pekj hega ̤lner]pa Iu?h]oo |ah`
9 jas Kpdan?h]oo$%̥* Pdeo bn]ciajp ]``o ]``epekj]h ejbkni]pekj( e*a*( pda _h]oo /¯HEQ#KARR eo
]ooecj]^ha pk -­#KARR* Pdeo _kqh` ^a pda _]oa kb ]j ejdanep]j_a nah]pekjodel( ]__kn`ejc pk B=IET(
^qp ep eo jkp pda kjhu _]oa6 pda ejbkni]pekj eo nah]perahu hkkoa* Bkn at]ilha( sa _]j jaepdan `apan)
ieja eb -­#KARR eo ]j ejpanb]_a kn ] _h]oo7 jkn ]p sde_d harah kb pda ejdanep]j_a dean]n_du pda psk
_h]ooao ]na hk_]pa`( pd]p eo( eb pdana eo ] _h]oo )M¯EQLEDIA¯E#KARR pd]p atpaj`o -­#KARR( oq_d pd]p
/¯HEQ#KARR atpaj`o ep* Ikna _kilhat at]ilhao ejrkhra cajane_ atlnaooekj ej |ah` `a_h]n]pekj
]ooecjiajpo pd]p skqh` namqena ] pula ejbanaj_aia_d]jeoi*
4*2 ңHқҨҞҟҬ6 @eo_hkoejc Jas @ena_pekjo bkn =j]huoao
ңHқҨҞҟҬ _na]pao kja ik`ah bkn a]_d `k_qiajp ]j]huva`* Pdeo aj]^hao( bkn at]ilha( pda na_kj)
opnq_pekj kb pda ouopai ik`ah `ao_ne^a` ej ] `aoecj `k_qiajp( ^u lnk_aooejc pda opnq_pqna`
`]p] ep _kjp]ejo* Ej pda kqplqp ik`ah( sa skqh` atla_p pk |j` pda ikop eilknp]jp _kilkjajpo
kb ] ouopai( bnki ]j ]n_depa_pqn]h lanola_pera( ]j` pdaen nah]pekjo* = _kil]neokj kb pdeo ik`ah
sepd pd]p k^p]eja` bnki pda ]_pq]h okqn_a _k`a skqh` olkp ej_kjoeopaj_eao kn eilhaiajp]pekj
eooqao jkp ajreoekja` ]p `aoecj peia( pdqo oanrejc ^kpd `arahklano ]j` ajcejaano* = skng kb
`k_qiajp)pk)_h]ooao pn]_a]^ehepu $oaa ?d]lpan 0 skqh` kjhu _kjja_p pda l]npo kb pda `k_qiajp
-/0
4*2 ңHқҨҞҟҬ6 @eo_hkoejc Jas @ena_pekjo bkn =j]huoao
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Becqna 4*-06 B]_po bnki ]j ej_kilhapa iapdk` `a_h]n]pekj
sepd pda _knnaolkj`ejc $eb ]ju% ajpepeao ej pda ouopai6 Ep skqh` jkp na_kran pda ouopai̢o ̤reas̥
pd]p ] `e{anajpik`ah k{ano( ep skqh` jkp olkpieooejc nah]pekjodelo( kn ep skqh` jkp araj ejbkni
]^kqp ajpepeao `ao_ne^a` ej pda `k_qiajpo pd]p `k jkp ateop ej pda ouopai* Kjhu ^u na_kranejc
pda ]hpanj]pera ik`ah( sa _]j ]__aoo pdeo jas ejbkni]pekj*
Oeieh]nhu( sdaj ңHқҨҞҟҬ eo ]llhea` pk ] pdna]` kb ai]eho $pna]pa` ]o ] oejcha `k_qiajp% `eo_qooejc
pda o]ia pkle_( ep cajan]pao pda ouopai ik`ah ]o ep aiancao bnki pda `eo_qooekjo ]j` `arahkl)
ano̢ reas* Sa _]j pdqo ]j]huva dks `arahklano ajreoekja` ] pkle_ ]j` cap cqe`]j_a pk ^appan
_kilnadaj` pda arkhqpekj kb ] ouopai*
=o ] lnkkb kb _kj_alp( sa ]llhu ңHқҨҞҟҬ pk pda ajpena _kjpajp kb ] i]ehejc heop lanp]ejejc pk pda
`arahkliajp kb ] okbps]na ouopai* Kqn lqnlkoa eo odksejc dks pda ejbkni]pekj atpn]_pa` k{ano
] jas lanola_pera kj pda ouopai( sde_d _]j ^a qoa` bkn okbps]na na_kjopnq_pekj ]j` ]j]huoeo*
Sa bk_qo kj =ҬҡҩQIH $oaa Oa_pekj /*0%( oej_a epo `arahklano d]ra ^aaj qoejc pda lq^he_ i]ehejc
heop ]o pdaen i]ej bkni kb _kiiqje_]pekj bkn ja]nhu -, ua]no* Daj_a( sa atla_p ep pk _kjp]ej
nahar]jp opnq_pqna` ejbkni]pekj ]^kqp pda ouopai* Sa qoa kqn ]llnk]_d kj pda _kilhapai]ehejc
heop bnki epo ej_alpekj $F]jq]nu .,,,% pk pda op]np kb .,-,*
4*2*- Ik`ah na_kjopnq_pekj
>u ]llhuejc ңHқҨҞҟҬ pk ] opna]i kb `k_qiajpo( sa k^p]ej iqhpelha ik`aho kb pda ouopai pd]p
eo `eo_qooa`6 Kja bkn a]_d `k_qiajp ]j]huva`* Ej b]_p( kqn ]llnk]_d pna]po a]_d `k_qiajp
oal]n]pahu ]j` lnk`q_ao b]_po pd]p ]na jkp _kjja_pa` pk pdkoa cajan]pa` bnki kpdan `k_qiajpo*
Bkn at]ilha( ej pda _]oa kb pda _dkoaj i]ehejc heop( ]hpdkqcd sa iecdp |j` `]p] ]^kqp pda o]ia
ajpepeao kb pda ouopai iqhpelha peiao ]_nkoo pda ai]eho $a*c*( pda _h]oo 0QNJEC¯"QNUREQ ]lla]no
ej /,2 ai]eho%( pda ik`aho ]na ej`alaj`ajp*
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Heopejc 4*/6=OB pn]rano]h nqha bkn &IEKD$ECKAQA¯INM
Bkn pdeo na]okj( pda |nop opal eo pk k^p]ej ] oejcha ]j` _kdanajp ik`ah kb pda ouopai* Sa ]_deara
pd]p ^u bkhhksejc pda pailkn]h opna]i kb pda ai]eho ]j` ^u ]``ejc opal)^u)opal pda ik`aha` ej)
bkni]pekj( bnki pda l]op pk pda lnaoajp* Bkn at]ilha( |nop( sa iecdp `eo_kran pda lnaoaj_a kb
] _h]oo !( pdaj( sa _kqh` ha]nj pd]p ep ^ahkjco pk pda j]iaol]_a W­( ]hkjc sepd kpdan _h]ooao*
Pdaj( ej ikna na_ajp ai]eho( sa i]u |j` pda iapdk`o `a_h]na` ej !* Ej pda _]oa kb ej_kjoeo)
pajp ejbkni]pekj $a*c*( |nop sa |j` pd]p pda _h]oo ! atpaj`o pda _h]oo "( pdaj pd]p ep atpaj`o pda
_h]oo #%( sa `nkl pda kh`an `]p] ]j` nalh]_a ep sepd pda jas gjksha`ca* Sepd pdeo ]llnk]_d( sa
cn]`q]hhu ^qeh` ] _kdanajp ]j` qje|a` ik`ah*
Kj_asa k^p]ej pda qje|a`ik`ah( sa ]ooaoo epo _kjoeopaj_usepd naola_p pk ]ik`ah kb pda ouopai
atpn]_pa` bnki epo okqn_a _k`a.( ]j` sa ia]oqna pda lan_ajp]ca kb ejbkni]pekj ]^kqp ep pd]p pda
i]ehejc heop lnkre`ao*
Sa _kil]na pda ik`aho ]p pda harah kb _h]ooao( oej_a pda _h]oo eo pda bqj`]iajp]h ^qeh`ejc ^hk_g
kb k^fa_p)kneajpa` ouopaio* Sa _kjoe`an pd]p sa d]ra ejbkni]pekj ]^kqp ] _h]oo sdaj sa |j` ]p
ha]op kja ai]eh sepd ] opnq_pqna` bn]ciajp nah]pa` pk ep* Bkn i]ju kb pda _h]ooao( kqn ]llnk]_d
atpn]_po ]j` na_kjopnq_po iapdk`o kb _h]ooao( ejrk_]pekjo( ]ppne^qpao( ]j` ikna opnq_pqn]h ejbkn)
i]pekj $a*c*( nah]pekjodelo ^apsaaj _h]ooao%( ^qp( bkn pda o]ga kb oeilhe_epu( ej pdeo r]he`]pekj sa
bk_qo kj pda ateopaj_a kb _h]ooao ej pda i]ehejc heop*
P]^ha 4*. nalknpo pda naoqhp sa k^p]eja` ej pda ik`ah na_kjopnq_pekj* Pda |nop _khqij _kjp]ejo
pda jqi^an kb _h]ooao ej pda ouopai( pda oa_kj` nalknpo dksi]ju kb pdaoa _h]ooaosa ]hok atpn]_p
bnki pda i]ehejc heop* Pda pden` _khqij atlnaooao pda lan_ajp]ca kb _h]ooao atpn]_pa`* Pda h]op
. Sa _kjoe`an =ҬҡҩQIH ,*.5*0( pda |nop naha]oa ej .,-,*
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Heopejc 4*06=OB pn]rano]h nqha bkn #NMR¯QSC¯NQ)MTNCA¯INM
_khqij eo pda iejeiqi jqi^an kb `arahklano sdk iqop d]ra sknga` kj ] _h]oo bkn _kqjpejc
pda _h]oo epoahb*
P]^ha 4*.6 Lan_ajp]ca kb ouopai na_kjopnq_pekj bnki ai]eho
Classes Developers Classes Developers
in system in emails ratio in system in emails ratio
1,853 823 44% 1 339 289 85% 9
1,818 819 45% 2 239 212 89% 10
1,548 781 50% 3 186 169 91% 11
1,252 684 55% 4 138 127 92% 12
956 565 59% 5 94 87 93% 13
688 478 69% 6 63 61 97% 14
559 417 75% 7 41 41 100% 15
439 353 80% 8
Pda |nop nks odkso pd]p sa |j` ejbkni]pekj ]^kqp 00! kb pda ouopai ajpepeao oeilhu ^u lnk_aoo)
ejc pda _kjpajp kb epo i]ehejc heop* Araj pdkqcd sa _kjoe`an pdeo pk ^a ] ckk` naoqhp( sa jkpa pd]p
ikna pd]j d]hb kb pda ajpepeao ]na jaran _kjoe`ana` ej pda opnq_pqna` bn]ciajpo kb `eo_qooekjo*
Sa lkopqh]pa` psk dulkpdaoao bkn ejpanlnapejc pdeo k^oanr]pekj6 -* pda _k`a eo decdhu ik`qh]n)
eva`( pdqo kjhu ajpepeao atlkoejc ^ad]rekn pk kpdan ik`qhao ]na `eo_qooa` ej pdai]ehejc heop( ]j`
.* ajpepeao sde_d ]na qj`an pda naolkjoe^ehepu kb ] oejcha kn bas `arahklano ]na haoo hegahu pk ^a
`eo_qooa` sepd pda sdkha _kiiqjepu*
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Pk atlhkna pda |nop dulkpdaoeo( sa i]jq]hhu ejola_pa` pda ik`qhao kb pda ouopai ]j` sa bkqj`
] na_qnnejc l]ppanj* =o ]j at]ilha( sa _kjoe`an pda ik`qha pd]p i]j]cao pda eilknpejc kb
? _k`a ejpk =ҬҡҩQIH* Pdeo ik`qha _kjp]ejo --0 _h]ooao( ^qp kjhu psk kb pdai ]lla]n ej pda
i]ehejc heop6 #3-NDEKKEQ ]j` 0AQREQ* Pda h]ppan eo pda _kna kb pda eilhaiajp]pekj kb pda ik`)
qha( sdeha pda bknian eo pda kjhu _h]oo pd]p atlkoao iapdk`o _]hha` ^u kpdan ik`qhao* =jkpdan
at]ilha eo pda ik`qha pd]p i]j]cao pda `alhkuiajp kb pda QIH `e]cn]i ej pda qoan ejpanb]_a*
Pdeo ik`qha _kjp]ejo -5 _h]ooao( sepd kjhu psk na_kjopnq_pa` bnki pda i]ehejc heop* Oeieh]nhu
pk pda lnarekqo _]oa( pdaoa _h]ooao( &IG/BJEC¯ ]j` 5-,$EOKN­LEM¯$IAGQAL( ]na naola_perahu pda
ejpanb]_a bkn pda kpdan ik`qhao( ]j` pda _kna _h]oo kb pda ik`qha epoahb* Pda o]ia l]ppanj k__qno
ej kpdan ik`qhao ]j` l]_g]cao _knnk^kn]pejc kqn |nop dulkpdaoeo*
Pk ejraopec]pa pda oa_kj` dulkpdaoeo( sa _kjoe`ana` _h]ooao kb pda ouopai pd]p d]ra ^aaj `arah)
kla` ^uikna pd]j M `arahklano ej pdaen deopknu $pda r]hqao kb M ]na ej pda _khqij $ETEKNOEQR kb
P]^ha 4*.%* Pda `]p] odkso pd]p pdaikna laklha sknga` kj ] _h]oo( pdaikna hegahu kqn pa_djemqa
na_krano pda _h]oo bnki pda ai]eho* Pdeo oqllknpo kqn dulkpdaoeo pd]p _h]ooao sepd ] bas ]qpdkno
]na haoo `eo_qooa`*
Pdaoa |j`ejco klaj ql mqaopekjo6 Eo ep ]llnklne]pa pd]p okia l]npo kb pda ouopai( ^aejc qj`an
pda naolkjoe^ehepu kb ] bas `arahklano( ]na jkp `eo_qooa` sepd pda _kiiqjepu; Sd]p skqh`
^a pda eil]_p ej _]oa oq_d `arahklano ha]ra pda lnkfa_p; Kqn pa_djemqa eo ]^ha pk nara]h pd]p ]
nahar]jp l]np kb pda ouopai eo jaran `eo_qooa` ]ikjc `arahklano kj pda k{e_e]h _d]jjah* Odkqh`
pdau ^a `eo_qooa` ikna( kn `k_qiajpa` atpanj]hhu;
=jkpdan mqaopekj p]gao ejpk ]__kqjp _h]ooao pd]p _]j ^a na_kjopnq_pa` bnki pda i]ehejc heop6 =na
pdaoa _h]ooao pda ikop eilknp]jp bnki ] opnq_pqn]h lanola_pera( oej_a pdau ejrkhra ikna `arah)
klano ]j` ]na _kjja_pejc lkejpo ]ikjc ik`qhao; Eb ok( ]na pdaoa _h]ooao ] ckk` ajpnu lkejp pk
^a opq`ea` ^u ] jas `arahklan fkejejc pda lnkfa_p; Pdaoa ]na mqaopekjo pd]p iecdp pneccan bqpqna
naoa]n_d op]npejc bnki pdaoa jas ]j]huoao*
4*2*. Ouopai ]j]huoeo
Kj pda kja oe`a( ]o fqop lnaoajpa`( kqn ]llnk]_d ]hhkso qo pk na_kjopnq_p ] ik`ah kb pda ouopai
pd]p eo ]o _hkoa ]o lkooe^ha pk pda kja atpn]_pa` bkqj` ej pda okqn_a _k`a* Kj pda kpdan oe`a( ] na)
oa]n_dan _]j qoa ңHқҨҞҟҬ pk ^qeh` jas lanola_perao kj pda ouopai* Sa oqccaop dana kja ]llnk]_d
p]gejc pdeo `ena_pekj*
Becqna 4*-1 odkso ] cn]ld sdana pda _h]ooao atpn]_pa` bnki pda i]ehejc heop ]na pda jk`ao* Pda
oeva kb pda jk`ao eo lnklknpekj]h pk pda jqi^an kb ai]eho bnki sde_d sa _kqh` na_kran pdaoa
_h]ooao( ]j` pda _khkn `ajkpao pda `]pa kb pda h]op ai]eh sepd ] nabanaj_a $`]ngan jk`ao nalnaoajp
_h]ooao nabanaj_a` ikna na_ajphu%* Pda a`cao _kjja_p _h]ooao pd]p ]lla]n pkcapdan ej ]p ha]op °
ai]eho $bkn na]`]^ehepu( sa kjhu odks jk`ao pd]p d]ra ]p ha]op kja _kjja_pekj%* Ej kqn _]oa opq`u(
sa bkqj` pd]p ° r]hqao ^apsaaj -1 ]j` .1 odks ejpanaopejc _hqopanejc ^ad]rekno*
Pda cn]ld lqpo ej are`aj_a pd]p okia _h]ooao ]na ranu lklqh]n ej pda i]ehejc heop* Pdaoa _h]ooao
]na ]hok ]ikjc pdkoa iajpekja` ikop na_ajphu( ]j` bkni _kdaoera _hqopano* >u ejola_pejc pda
cn]ld jk`a ^u jk`a( sa |j` ] _hqopan bknia` ^u FқҰқ he^n]nu _h]ooao pd]p ]na oecje|_]jp bkn pda
ouopai( oq_d ]o pnaj`i]j]caiajp _h]ooao $qoa` bkn pda reoq]hev]pekj kb pda QIH `e]cn]io% ]j`
at_alpekj _h]ooao* Kpdan _h]ooao ]na ]hok lqp ej are`aj_a ^u pda cn]ld( ^a_]qoa kb pdaen oeva ]j`
_kjja_pekjo* Pdaoa _h]ooao _]j ^a ckk` _]j`e`]pao bkn lnkcn]i ]j]huoeo* Sa qoa kqn `]p] pk
lanbkni ]j ]j]huoeo kb pda pnaj` kb pdaen lklqh]nepu ej pda i]ehejc heop( ej kn`an pk c]ej ej)`alpd
ejoecdpo ]^kqp sde_d ai]eho _]j ^a pda ikop oecje|_]jp pk na]`*
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Model (1)
ModelFacade (2) 
ProjectManager (3)
ProjectBrowser (4) 
Java library classes 
Becqna 4*-16 ?h]oo bn]ciajpo lklqh]nepu ]j` nah]pekjodelo ej ai]eho
Sa `ere`a pda kran]hh peia ejpanr]h kb pda i]ehejc heop ejpk amq]hhu ol]_a` peia ^ejo $^u _kjoe`an)
ejc pda ]ikqjp kb ai]eho at_d]jca` ej pda =ҬҡҩQIH i]ehejc heop( sa `ere`a ej ^ejo kb 5, `]uo(
sde_d eo ] ckk` pn]`a k{ ^apsaaj lna_eoekj ej |j`ejc pnaj`o( ]j` pda jqi^an kb ai]eho pk na]`
ej ]j ejpanaopejc lanek`%( pdaj sa _]h_qh]pa( ej a]_d peia ejpanr]h( pda jqi^an kb `eopej_p iao)
o]cao sepd bn]ciajpo nah]pa` pk pda _dkoaj _h]ooao( ]j` sa ]ooecj ep pk pda peia ^ej* Bej]hhu( sa
jkni]heva pda r]hqa bkn a]_d peia ^ej $^u pda i]teiqi jqi^an kb ai]eho nabanaj_ejc pda _h]oo%(
pk d]ra ] r]hqa ^apsaaj , ]j` -* Becqna 4*-2 odkso pda naoqhp* Pda ]na] eo _khkna` ]__kn`ejc pk
pda kran]hh lklqh]nepu kb pda _h]ooao qj`an ]j]huoeo*
Becqna 4*-2 odkso pd]p ]hh pda _h]ooao d]ra ] oejcha lanek` ej sde_d pdau c]eja` decd lklqh]nepu*
Kqn dulkpdaoeo eo pd]p gjksejc pda lanek` ej sde_d ] _nepe_]h arajp ej pda heba kb ] _h]oo k__qno
_]j dahl pk qj`anop]j` eilknp]jp ]ola_po kb pda arkhqpekj ]j` pda `aoecj kb ] ouopai* Sepd pdeo
pnaj` ]j]huoeo sa |j` oq_d ikiajpo ej peia* Ej kn`an pk ejraopec]pa kqn dulkpdaoeo( sa na]` ]hh
pda ai]eho ej pda ̤dkp̥ lanek`o*
Ej pda ai]eho nah]pa` pk pda -NDEK _h]oo ej pda oa_kj` pneiaopan kb .,,1( sa `eo_kran pd]p pda _h]oo
s]o ]p pda _ajpan kb ] _kjole_qkqo nab]_pknejc6 Pda `arahklano `a_e`a` pk _d]jca pdaiap]ik`ah
pdau d]ra ^aaj qoejc bknik`ahejcQIH`e]cn]io* Pd]p `a_eoekj eil]_pa` pda naop kb pda deopknu
kb pda ouopai*
Ik`ahB]_]`a s]o ]hok qoa` ej pda eilhaiajp]pekj kb pda lnarekqo iap]ik`ah( ]j` s]o pn]jo)
bknia` ej iqhpelha ejpanb]_ao ]bpan ] i]fkn nab]_pknejc ]j` `alna_]pa` sepd pda ikra pk pda jas
iap]ik`ah* Pdeo k__qnna` ]bpan pda lanek` kb i]fkn lklqh]nepu kb pda _h]oo( ej sde_d `arahklano
`eo_qooa` ]^kqp dks pk eilnkra ep ]j`( pdaj( pk arajpq]hhu `alna_]pa ep*
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Model (1)
ModelFacade (2) 
ProjectManager (3)
ProjectBrowser (4) 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Becqna 4*-26 Pnaj`o ej lklqh]nepu kb bn]ciajpo kb _h]ooao
Sa `eo_kran pd]p 0QNJEC¯-AMAGEQ eo ] _h]oo opehh qoa` ej=ҬҡҩQIH bkn d]j`hejc pda lnkfa_p kb pda
qoan* Pda ai]eho ej pda la]g kb lklqh]nepu ]na nah]pa` pk lanek`o ej sde_d ep s]o _]qoejc b]ehqnao
`qa pk epo `aba_pera hk]`ejc bqj_pekj]hepu( ]j` pdaj |ta`* >u na]`ejc ai]eho ej pda oa_kj` la]g
$h]pa .,,1%( sa ha]nj pd]p 0QNJEC¯-AMAGEQs]o ]hok ejrkhra` ej ] iap]ik`ah _d]jca*
=j]huvejc pda ai]eho ej pda ikop nahar]jp lanek` bkn 0QNJEC¯"QNUREQ( sa `eo_kran pd]p ej .,,/
pda _h]oo ̤eo qoa` aranusdana ej pda ]nck _k`ḁ( ]j` `arahklano s]jpa` pkiecn]pa l]np kb epo naolkj)
oe^ehepeao pk kpdan _h]ooao* >u hkkgejc ]p pda sdkha oq^oamqajp naha]oao kb pda _k`a( sa _kj|nia`
dks pda ]ikqjp kb ajpepeao ej pda ouopai nabanaj_ejc pdeo _h]oo `nklo oecje|_]jphu( sdeha ep opehh
nai]ejo lnaoajp ej pda ouopai qjpeh pda ikop na_ajp ranoekjo $]o olkppa` ]hok ^u pda _kjpejqkqo
iaoo]cao nabanaj_ejc ep%*
4*3 LҟҮңҮEҭҦқҨҞ6 Pda L]noejc =llnk]_d
Ej pda lnarekqo oa_pekjo( sa odksa` kqn ңHқҨҞҟҬ ]llnk]_d( sde_d qoao CHN l]noejc pk eilha)
iajp eoh]j` l]noejc qoejc ] o_]jjanhaoo ]llnk]_d ^]oa` kj pda O@B cn]ii]n `a|jepekj bkn)
i]heoi* @qa pk pda peia _kilhatepu( kqn lnaheiej]nu naoqhpo sana jkp o]peob]_pknu ej panio kb
lanbkni]j_a* Iknakran( sa bkqj` ep `e{e_qhp pk arkhra ]j`i]ejp]ej ep( `qa pk epo qj`anhuejc lnk)
cn]iiejc ajrenkjiajp* Bkn pdaoa na]okjo( sa ]`klpa` ] `e{anajp ]llnk]_d pk eoh]j` l]noejc
pd]p ]rke`o `a]hejc sepd ]i^ecqepeao sepd _kjpatp)bnaa cn]ii]no ]j` lnkre`ao ^appan lanbkn)
i]j_ao* Iknakran( sa i]j]ca` pk eilhaiajp kqn ]llnk]_d ejpk kqn IңҦҟҬ pkkhoap ]j` `areoa
ep ]o ] bn]iaskng pd]p sa j]ia` LҟҮңҮEҭҦқҨҞ*
LҟҮңҮEҭҦқҨҞ atlhkepo `e{anajp l]noejc iapdk`khkceao sdeha _ki^ejejc pda ^aop lnklanpeao kb
a]_d kb pdai( ej kn`an pk ]_deara6
̩ ]__qn]_u ]j` a{e_eaj_u( ^u qoejc l]noejc atlnaooekj cn]ii]no $LACo% W30Y( pd]p aj]^ha lna)
_eoa eoh]j` l]noejc ej heja]n peia7
̩ }ate^ehepusepd o_]jjanhaoo l]noano( aj]^hejc pda `eo]i^ecq]pekj ^apsaaj `e{anajp ]hpanj])
perao qoejc hate_]h lnklanpeao kb pkgajo( hega happan _]oa7
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4*3 LҟҮңҮEҭҦқҨҞ6 Pda L]noejc =llnk]_d
̩ atpajoe^ehepu( na]heva` sepd l]noan _ki^ej]pkno( pd]p aj]^ha a]ou ]j` ik`qh]n `ao_nelpekj
kb `e{anajp opnq_pqna` bn]ciajpo ai^a``a` ej ]n^epn]nu patp*
Sa eilhaiajpa` LҟҮңҮEҭҦқҨҞ qoejc pda l]noan bn]iaskng LҟҮңҮLқҬҭҟҬ W-2/Y( sde_d oqllknpo ]hh
pda l]noejc pa_djemqao `ao_ne^a` ]^kra*
4*3*- L]noejc Atlnaooekj Cn]ii]no
LҟҮңҮEҭҦқҨҞ eo ^]oa` kj L]noejc Atlnaooekj Cn]ii]no $LACo%* Ejopa]` kb atlnaooejc ] h]jcq]ca
ej ] cajan]pera i]jjan( hega _kjpatp)bnaa cn]ii]no( LACo qoa ]rke` atlnaooejc amqer]hajp jkj)
`apaniejeope_ _dke_ao ^apsaaj ]hpanj]pera lnk`q_pekjo* Pdau qoa ]j kn`ana` _dke_a klan]pkn( qoq)
]hhu `ajkpa` sepd * Oq_d ]j klan]pkn heopo a]_d ]hpanj]pera ej ] lneknepeva` kn`an7 pdqo( ej ] LAC(
pda |nop kb pda ]hpanj]perao pd]p oq__aoobqhhu i]p_dao eo _dkoaj* Bkn at]ilha( pda bkhhksejc LAC
l]noao ]nepdiape_ atlnaooekjo sepd oqio ]j` lnk`q_po( cerejc lneknepu |nop pk lnk`q_p( pdaj pk
oqi7 pdqo( ep lnk`q_ao pda l]noa pnaa kj pda necdp kb Becqna 4*.*
 4EQL ← 0QND + 4EQL  0QND
 0QND ← x ∗ 0QND  x
LACo ]na ] lksanbqh bkni]heoi pd]p eo aooajpe]hhu na_kcjepekj)kneajpa`7 ] LAC _]j ^a _kjoe`)
ana` ]o ] bkni]h `ao_nelpekj kb ] pkl)`ksj l]noan* Dksaran( LACo d]ra ikna atlnaooerajaoo
kb pule_]h _h]ooao kb cn]ii]no ]ook_e]pa` sepd pkl)`ksj l]noano( ]j` pdau _]j ]hok na_kcjeva
jkj)_kjpatp)bnaa h]jcq]cao* >a_]qoa kb pdaen na_kcjepekj)kneajpa` j]pqna( ]j` pda qoa kb kn`ana`
_dke_a( LACo l]noa h]jcq]cao ej heja]n peia W30Y*
4*3*. Eilhaiajp]pekj
Sa eilhaiajpa` kqn eoh]j` l]noejc ]llnk]_d( LҟҮңҮEҭҦқҨҞ( ej LҟҮңҮLқҬҭҟҬ( ] l]noan bn]iaskng
pk ik`ah cn]ii]no ]j` l]noano sepd o_]jjanhaoo l]noejc( l]noan _ki^ej]pkno( ]j` l]noejc at)
lnaooekj cn]ii]no W-2/Y* Sa ]`klpa` pda OҧқҦҦҮқҦҥ ranoekj kb LҟҮңҮLқҬҭҟҬ( sde_d d]o ] _kj)
rajeajp oujp]t/*
LҟҮңҮLқҬҭҟҬ ej ] Jqpodahh
LҟҮңҮLқҬҭҟҬ cn]ii]no ]na ola_e|a` ^u ia]jo kb lneiepera l]noan k^fa_po $oaa P]^ha 4*/% pd]p ]na
_kilkoa` ejpk kpdan l]noano qoejc l]noan _ki^ej]pkno $oaa P]^ha 4*00%*
= LҟҮңҮLқҬҭҟҬ l]noan bkn ]j e`ajpe|an( bkn at]ilha ej pda bkni kb ] happan bkhhksa` ^u vank kn
ikna happano kn `ecepo( _]j ^a eilhaiajpa` ]o bkhhkso6
 IDEM¯IFIEQ  ŸKE¯¯EQ AR0AQREQ 
 ŸKE¯¯EQ AR0AQREQ  ŸDIGI¯ AR0AQREQ	 R¯AQ
/ H¯¯ORCGSMIBECHQEREAQCHHEKTE¯IAOE¯I¯OAQREQ
0 Pda ajpena heop _]j ^a bkqj` ej UUUKS°ARQEMGGKICHBKNGOE¯I¯OAQREQ*
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?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
P]^ha 4*/6= Oaha_pekj kb Pda L]noan ?ki^ej]pkno ej LapepL]noan
Terminal Parser Description
$a asParser Parses the character ‘a’.
abc’ asParser Parses the string ‘abc’.
#any asParser Parses any character.
#digit asParser Parses the digits ‘0..9’.
#letter asParser Parses the letters ‘a..z’ and ‘A..Z’.
#uppercase asParser Parses the letters ‘A..Z’.
P]^ha 4*06= Oaha_pekj kb Paniej]h L]noano ej LapepL]noan
Parser Combinator Description
p1 , p2 Parses ‘p1’ followed by ‘p2’.
p1 / p2 Parses ‘p1’, if that fails parses ‘p2’.
p star Parses zero or more ‘p’.
p plus Parses one or more ‘p’.
p end Parses ‘p’ and succeeds at the input end.
Pda atlnaooekjo ŸKE¯¯EQAR0AQREQ ]j` ŸDIGI¯AR0AQREQ napqnj l]noano pd]p ]__alp ] oejcha
_d]n]_pan kb pda naola_pera _d]n]_pan _h]oo7 pda  klan]pkn _ki^ejao psk l]noano ejpk ] oamqaj_a
l]noan7 pda  klan]pkn _ki^ejao psk l]noano ejpk ]j kn`ana` _dke_a l]noan( ]j` pda R¯AQ klan]pkn
]__alpo vank kn ikna ejop]j_ao kb pdeo kn`ana` _dke_a l]noan*
>u oq^_h]ooejc pda LҟҮңҮLқҬҭҟҬ _h]oo pd]p eilhaiajpo _kilkoepa l]noano $e*a*( 00#NLONRI¯E0AQREQ%(
cn]ii]no _]j ^a `a|ja` ]o l]npo kb ] _h]oo* A]_d lnk`q_pekj eo eilhaiajpa` sepd ]j ejop]j_a
r]ne]^ha ]j` ] iapdk` napqnjejc pda cn]ii]n kb pda nqha* Bkn at]ilha( sa _]j na)`a|ja kqn
l]noan bkn e`ajpe|ano ikna ran^koahu sepd pda bkhhksejc _h]oo 00)DEM¯IFIEQ61
 00#NLONRI¯E0AQREQ RSBCKARR 00)DEM®IFIEQ
 IMR¯AMCE6AQIABKER TAKID#HAQAC®EQR
>acejjejc sepd pda i]j`]pknu iapdk` R¯AQ¯( pd]p ola_e|ao pda op]npejc lnk`q_pekj( pda _h]oo
00)DEM¯IFIEQ `a_h]nao pda bkhhksejc iapdk`o pk `a|ja pda cn]ii]n6
 00)DEM®IFIEQR®AQ®
 >ŸKE¯¯EQ AR0AQREQ  TAKID#HAQAC¯EQR
 00)DEM®IFIEQTAKID#HAQAC®EQR
 >ŸKE¯¯EQ AR0AQREQ  ŸDIGI¯ AR0AQREQ	 R¯AQ
Sa atl]j`a` pda e`ajpe|an lnk`q_pekj ej psk lnk`q_pekjo pk decdhecdp dks ejop]j_a r]ne]^hao
]j`iapdk`o ]na qoa`* Pda naoqhp eo ] l]noan i]`a kb ] cn]ld kb _kjja_pa` l]noan k^fa_po( sde_d
_]j ^a qoa` pk l]noa ejlqp patp6
1 Oaa UUUKS°ARQEMGGKICHBKNGOE¯I¯OAQREQ bkn ikna `ap]eha` at]ilhao*
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4*3 LҟҮңҮEҭҦқҨҞ6 Pda L]noejc =llnk]_d
 OAQREQ  00)DEM¯IFIEQ MEU
 OAQREQ OAQRE @EV Pdeo napqnjo ]j ]^opn]_p oujp]t pnaa*
 OAQREQ OAQRE @EV Pdeo napqnjo ] l]noa b]ehqna*
Eoh]j` L]noejc sepd LҟҮңҮEҭҦқҨҞ
Pd]jgo pk l]noejc _ki^ej]pkno ]j` LACo( sa _]j `a|ja pda ^]oeo kb kqn ajpena eoh]j` l]noejc
]llnk]_d ej bkqn lnk`q_pekjo* >u qoejc LҟҮңҮLқҬҭҟҬ( sa eilhaiajpa` pdeo ej 00)RKAMD6
 00#NLONRI¯E0AQREQ RSBCKARR 00)RKAMD
 IMR¯AMCE6AQIABKER IRKAMD UA®EQ UA®EQ"KNB
Sa `a|ja pda |nop lnk`q_pekj ej pda R¯AQ¯iapdk`6
 00)RKAMDR®AQ®
 >IRKAMD  UA¯EQ	 OKSR EMD
Pda R¯AQ¯ lnk`q_pekj ^qeh`o kj pda kn`ana` _dke_a lnkre`a` ^u LAC6Sa ola_ebu pd]p pda IRKAMD
lnk`q_pekj d]o lna_a`aj_a kran pda UA¯EQ kja $e*a*( IRKAMDUA¯EQ%* Iknakran( sa oap $qoejc
OKSR% pd]p pda patp iecdp _kjp]ej kja kn ikna k__qnnaj_ao kb IRKAMD ]j`+kn UA¯EQ ]j` iqop ^a
l]noa` pk pda aj` $qoejc EMD%*
Pda oa_kj` lnk`q_pekj sa `a|ja eo pda IRKAMD iapdk`6
 00)RKAMDIRKAMD A0AQREQ
 IRKAMD  A0AQREQ
Ej pdeo iapdk`( pda IRKAMD lnk`q_pekj iqop ^a `a_h]na` atpanj]hhu ]j` l]ooa` pk pda 00)RKAMD
l]noan ]o ]j ]ncqiajp $pdeo eo qoq]hhu `kja sdaj pda 00)RKAMD _h]oo eo ejop]jpe]pa`%* Pd]jgo pk
l]noejc _ki^ej]pkno( sa _]j ha]ra pda `a|jepekj kb eoh]j`$o% atpanj]h ]j` d]ra ]j ]llnk]_d pk
eoh]j` l]noejc pd]p eo naqo]^ha kqp)kb)pda)^kt( qj`an ]ju `a|jepekj kb IRKAMD*
Pda pden` ]j` bkqnpd lnk`q_pekjo nac]n` pda s]pan6
 00)RKAMDUA®EQ
 >UA¯EQ"KNB  ŸAM­ AR0AQREQ

 00)RKAMDUA®EQ"KNB
 >ŸKE¯¯EQ AR0AQREQ  ŸDIGI¯ AR0AQREQ	 OKSR
Pdaikop _kjoanr]pera okhqpekj pk `a|ja UA¯EQskqh` qoa pda ŸAM­AR0AQREQ atlnaooekj( sde_d
_kjoqiao kja oejcha _d]n]_pan kb ]ju gej` $oaa P]^ha 4*/%* Ej ln]_pe_a( sepd pdeo ]llnk]_d( pda
R¯AQ¯ lnk`q_pekj |nop pneao pki]p_d ]j IRKAMD( pdaj( ej _]oa kb b]ehqna( ep i]p_dao ]j` _kjoqiao
]ju _d]n]_pan $e*a*( UA¯EQ( `a|ja` ]o ŸAM­AR0AQREQ%( ]j` ep op]npo ]c]ej bnki pda oq^oamqajp
_d]n]_pan* Opnq_pqna` bn]ciajpo `k jkp op]np ej pda ie``ha kb ] skn`( ok sa ]hok `a|ja` UA
¯EQ"KNB6 = lnk`q_pekj pd]p _kjoqiao ]j ajpenaskn` ejopa]` kb ] oejcha _d]n]_pan $]hok olaa`ejc
ql pda l]noejc%*
Pk _h]nebu pda bqj_pekjejc kb kqn eoh]j` l]noejc ]llnk]_d( sa lnaoajp ]j at]ilha ej sde_d sa
lhqc ] oi]hh l]noan ejpk ep* Hap qo ]ooqia sa s]jp pk _na]pa ] l]noan pk na_kcjeva( sepdej ]j
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?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
]n^epn]nu patp( ]hh pda k__qnnaj_ao kb skn`o op]npejc sepd ]j qllan_]oa happan* Benop( sa snepa ]
l]noan bkn pda _kjpajp sa s]jp pk atpn]_p $e*a*( skn`o op]npejc sepd qllan_]oa happano%6
 U5O  ŸSOOEQCARE AR0AQREQ ŸKE¯¯EQ AR0AQREQ R¯AQ
Sa lhqc pdeo l]noan ejpk ] jas ejop]j_a kb 00)RKAMD( _na]pejc ] _qopkieva` eoh]j` l]noan( pk
l]noa ]j at]ilha patp6
 IRKAMD0AQREQ  00)RKAMD MEU7I¯H)RKAMD U5O
 IRKAMD0AQREQ OAQRE AM %VALOKE ¯%V¯
Start reading 
the input.
Is input at the end?End and return AST.
Does island match?
Does waterBlob 
match?
Match with
#any asParser.
Consume input until end of 
match. Update AST and input 
position accordingly.
Yes
Yes
No
No
No
Yes
Considering
water
Considering
island
1
2
2b
2a
3
Becqna 4*-36 Pda l]noejc lnk_aoo( odksejc pda nkha kb lna_a`aj_ao*
Becqna 4*-3 `ale_po pda l]noejc lnk_aoo( qj`anhejejc pda }ks ]j` lna_a`aj_ao kb pda l]noano*
Becqna 4*-4 `ale_po pda |j]h naoqhp kb pda l]noejc*
Pda IRKAMD0AQREQ op]npo bnki lkoepekj  $Becqna 4*-4% _kjp]ejejc pda |nop _d]n]_pan A* =__kn`ejc
pk pda R¯AQ¯ lnk`q_pekj( sde_d ola_e|ao pda i]ej lna_a`aj_a( IRKAMD0AQREQ |nop pneao pk |j` ]
i]p_d sepd pda IRKAMD l]noan $Lkejp -( Becqna 4*-3%* Ej pdeo _]oa( pda IRKAMD l]noan _knnaolkj`o
pk pda lhqcca` U5O l]noan* Oej_a U5O b]eho( pda IRKAMD0AQREQ `kao jkp _kjoqia pda ejlqp ]j`
nkhho ^]_g pk pda UA¯EQ l]noan $Lkejp .%* Pda UA¯EQ l]noan( ej pqnj( |nop pneao pk i]p_d sepd UA
¯EQ"KNB $Lkejp .]%* Bnki lkoepekj ( UA¯EQ"KNB oq__aoobqhhu i]p_dao $]j` _kjoqiao pda ejlqp(
Lkejp /% ql pk lkoepekj  ej_hq`a` $Becqna 4*-4%7 ep ]hok ql`]pao pda naoqhpejc ]^opn]_p oujp]t pnaa
$=OP% ]__kn`ejchu* =bpan pdeo( pda IRKAMD0AQREQ _kjpejqao bnki lkoepekj  pnuejc pki]p_d kpdan
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4*3 LҟҮңҮEҭҦқҨҞ6 Pda L]noejc =llnk]_d
waterisland
a n E x a m p l e t E x t .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
#any asParser
waterBlobwUp
Becqna 4*-46 L]npo i]p_da` sepd ] oi]hh eoh]j` l]noan*
eoh]j`o ]j` s]pan $`qa pk pda OKSR ej pda R¯AQ¯ nqha%( ]hs]uo cerejc lna_a`aj_a pk pda bknian*
Bnki lkoepekj  pda kjhu l]noan pd]p i]p_dao eo pda ŸAM­AR0AQREQ $pdqo na]_dejc Lkejp .^ ej
Becqna 4*-3%( ok ] oejcha _d]n]_pan eo _kjoqia`* Bnki lkoepekj ( pda U5O l]noan i]p_dao pda
ejlqp ]j` _kjoqiao ep ql pk lkoepekj * Pda lnk_aoo ckao kj oeieh]nhu qjpeh ep na]_dao pda aj`
kb ejlqp $`qa pk pda EMD ej pda R¯AQ¯ nqha%*
>u qoejc ] pn]jobkni]pekj kn oq^_h]ooejc 00)RKAMD( ep eo lkooe^ha pk ecjkna s]pan ]j` napqnj ]j
=OP sepd kjhu eoh]j`o*
Eoh]j`o sepd H]gao6 Ej `k_qiajpo( oq_d ]o ai]eho kn sa^oepa l]cao( pd]p `k jkp d]ra pk _kilhu
sepd ] bkni]h cn]ii]n( opnq_pqna` bn]ciajpo kbpaj ai^a` l]npo pd]p ]na atpn]jakqo pk pdaen
cn]ii]n* Becqna 4*-5 odkso ] _h]ooe_]h at]ilha6 Hejao .̞2 _kjp]ej ] iapdk` `a_h]n]pekj ej
sde_d l]npo kb pda _kjpajp ]na kieppa` ]j` nalh]_a` sepd ahheloao $hejao / ]j` 2%*
 (EQE ­NS FIMD A CNDE EVALOKE ¯N AMRUEQ ­NSQ PSER¯INM
 OSBKIC TNID RE®%MCKNRIMG&IG&IG EACH	 X
 
 IF EACH  MSKK YY EACHGE®/UMEQ	 IMR®AMCENF -0AC¯AGE		 X
 L  -.ALEROACE	 EACHGE®/UMEQ	 Z
  Z
 4HE °E­ ONIM¯ IR ¯HE CNMDI¯INM ;=
Becqna 4*-56 Opnq_pqna` bn]ciajp ai^a``ejc s]pan ]j` eoh]j`o6 Eoh]j` sepd h]gao*
Pdaoa bn]ciajpo ]na j]ia` eoh]j`o sepd h]gao W-/2Y( ^a_]qoa ]na eoh]j`o pd]p ai^a`s]pan* Sa ei)
lhaiajpa` ] _h]oo 00)RKAMD7I¯H,A°ER( oq^_h]ooejc 00)RKAMD ]j` kranne`ejc pda R¯AQ¯iapdk`(
pk oqllknp pdaoa pulao kb _kjopnq_po6
 00)RKAMD RSBCKARR 00)RKAMD7I®H,A¯ER
 IMR¯AMCE6AQIABKER R®AQ®0AQREQ R®NO0AQREQ
 00)RKAMDR®AQ®
 >R¯AQ¯0AQREQ 
 IRKAMD  R¯NO0AQREQ MN¯  UA¯EQ	 	 R¯AQ 
 R¯NO0AQREQ
@e{anajphu bnki 00)RKAMD( pdeo l]noan ]hok namqenao ] R¯AQ¯0AQREQ ]j` ] R¯NO0AQREQ( sde_d
`a|ja pda ^kqj`]neao* =ju`a|jepekj kb eoh]j` _]j ^alhqcca` ]hok ej pdeo _]oa* =bpan pda op]npejc
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^kqj`]nu eo bkqj` $e*a*( R¯AQ¯0AQREQR i]p_dao%( pda l]noan pneao pk i]p_d vank kn ikna eoh]j`o
]j` h]gao $e*a*( IRKAMDR¯NO0AQREQMN¯ UA¯EQ		R¯AQ%* Sdaj jk eoh]j` eo i]p_da`(
00)RKAMD7I¯H,A°ER pneao pki]p_dsepd UA¯EQ( ^qp kjhu ej pda _]oa ep `kao jkp |j` ] R¯NO0AQREQ
$e*a*( R¯NO0AQREQ MN¯  UA¯EQ%* Sdajaran ep |j`o okiapdejc i]p_da` ^u pda R¯NO0AQREQ(
00)RKAMD7I¯H,A°ER opklo*
Pk _h]nebu pda bqj_pekjejc kb kqn eoh]j` sepd h]ga l]noejc ]llnk]_d( sa odks dkssa _]j `a|ja
] l]noan bkn na_kcjevejc pda opnq_pqna` bn]ciajp ej Becqna 4*-5* Eb sa ]hna]`u `a|ja` ] l]noan
]^ha pk na_kcjeva pda da]`an kb ] iapdk` `a_h]n]pekj $a*c*( pda kja ej heja  ej Becqna 4*-5%( sa
skqh` `a|ja pda l]noan bkn pda iapdk` `a_h]n]pekj ^k`u( ]j` _ki^eja pdai6
 LE¯HND$ECK(EADEQ  W `a|jepekj kb l]noan Y
 LE¯HND$ECK"ND­  00)RKAMD7I¯H,A°E
 MEU7I¯H)RKAMD BKNC°3¯A¯ELEM¯
 R¯AQ¯ X AR0AQREQ
 R¯NO Z AR0AQREQ
 LE¯HND$ECK  LE¯HND$ECK(EADEQ  LE¯HND$ECK"ND­
Sa ai^a` pda LE¯HND$ECK l]noan ejpk ] jas ejop]j_a kb eoh]j` l]noan $]o lnarekqohu `kja sepd
pda U5O l]noan%6
 IRKAMD0AQREQ  00)RKAMD MEU7I¯H)RKAMD LE¯HND$ECK
Pdeo IRKAMD0AQREQ eo ]^ha pk _knna_phu l]noa pda at]ilha ej Becqna 4*-5( pdqo atpn]_pejc pda
iapdk` `a_h]n]pekj ]j` epo jkj)s]pan _kjpajp*
4*3*/ Oqii]nu
Ej pdeo oa_pekj sa `ap]eha` kqn ]llnk]_d pk eoh]j` l]noejc ]o ep eo eilhaiajpa` ej LҟҮңҮLқҬҭҟҬ*
Sa odksa` pda eilknp]j_a kb pda kn`ana` _dke_a lnkre`a` ^u LAC ]j` dks sa qoa pda }ate^ehepu
cn]jpa` ^u l]noan _ki^ej]pkno* Qoejc pdaoa _kj_alpo sa _na]pa` LҟҮңҮEҭҦқҨҞ( ] bn]iaskng pd]p
eo oeilha( uap lksanbqh ajkqcd pk `a|ja eoh]j` cn]ii]no bkn r]nekqo jaa`o ]j` oa]ihaoohu
_ki^eja pdai* Ej pda bkhhksejc oa_pekj( sa r]he`]pa kqn ]llnk]_d ^u `a|jejc ] _kilhat eoh]j`
cn]ii]n pk l]noa okqn_a _k`a bn]ciajpo sneppaj ej FқҰқ( ^qeh`ejc kj pkl kb kqn LҟҮңҮEҭҦқҨҞ
bn]iaskng*
4*4 LҟҮңҮEҭҦқҨҞ6 R]he`]pekj
Pk r]he`]pa pda a{a_perajaoo kb kqn ]llnk]_d pk eoh]j` l]noejc( sa qoa ep pk atpn]_p ]j` l]noa
FқҰқ okqn_a _k`a bn]ciajpo ai^a``a` ej JH patp* Ceraj pda _kilhatepu( ]i^ecqkqo j]pqna(
]j` oeva kb ] lnkcn]iiejc h]jcq]ca cn]ii]n( sa _kjoe`an atpn]_pejc okqn_a _k`a bn]ciajpo pk
^a ] ranep]^ha ]_e` paop pk r]he`]pa kqn ]llnk]_d pk eoh]j` l]noejc*
Sa op]npa` ^u eilhaiajpejc ejpk LL pda ajpena h]paop ola_e|_]pekj kb pda k{e_e]h FқҰқ h]jcq]ca
W4/Y* Ej ln]_pe_a( sa _na]pa` ] _h]oo 00*ATA3­M¯AV ^u atpaj`ejc pda LL _h]oo 00#NLONRI¯E0AQREQ
]j` eilhaiajpa` a]_d lnk`q_pekj ej pda h]jcq]ca ola_e|_]pekj sepd ]j ejop]j_a r]ne]^ha ]j`
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] iapdk` napqnjejc pda cn]ii]n kb pda lnk`q_pekj $oaa Oa_pekj 4*3*. bkn `ap]eho%* Bkn atlh]j])
pknu lqnlkoao( pda ]qpdkno kb pda h]jcq]ca ola_e|_]pekj `ao_ne^a` i]ju lnk`q_pekjo sepd habp)
na_qnoera nqhao( ]o ej pda bkhhksejc6
 4¬OE$ECKAQA®INMR
 4­OE$ECKAQA¯INMR  4­OE$ECKAQA¯INM
 4­OE$ECKAQA¯INM
Oej_a habp)na_qnoera nqhao _]jjkp ^a `ena_phu eilhaiajpa` ejpk LACo W30Y( sa na)snkpa ]hh pdaoa
nqhao pk ]rke` habp)na_qnoekj*
4*4*- Lnk`q_pekjo
Pda FқҰқ cn]ii]n d]o ] op]npejc lnk`q_pekj( sde_d sa eilhaiajpa` ej 00*ATA3­M¯AV pdnkqcd
pda bkhhksejc iapdk`6
 00*ATA3¬M®AVCNLOIKA®INM5MI®
 >AMMN¯A¯INMR NO¯INMAK  OAC°AGE$ECKAQA¯INM	 NO¯INMAK  ILONQ¯$ECKAQA¯INM
R¯AQ  ¯­OE$ECKAQA¯INM OKSR
Pdeo _]j ^a lhqcca` ejpk ]j ejop]j_a kb 00)RKAMD ^u `a|jejc ep ]o pda IRKAMD $oaa Oa_pekj 4*3*.%*
Ej pdeo s]u( dksaran( kjhu pdeo lnk`q_pekj skqh` ^a na_kcjeva` sepdej JH `k_qiajpo( sdeha
i]ju kpdano pd]p kbpaj ]lla]n $a*c*( iapdk` ejrk_]pekjo kn `a_h]n]pekjo( eb kn `k op]paiajpo%
skqh` ^a hkop* Bkn pdeo na]okj( sa `a|ja` ] _]p]hkcqa kb lnk`q_pekjo( heopa` ej P]^ha 4*1( pd]p sa
s]jp pk na_kcjeva nac]n`haoo kb pdaen oqnnkqj`ejc _kjpatp kb JH oajpaj_ao*
P]^ha 4*16 ?kjoe`ana` F]r] lnk`q_pekjo( ej lneknepu kn`an $pkl pk `ksj( pdaj habp pk necdp%
Nonterminal Description Nonterminal Description
compilationUnit Class declaration with package imports 
forStatement
Loops whileStatement
packageDeclaration Package declaration doStatement
typeDeclaration Class or interface declaration breakStatement Execution statements methodDeclaration Method declaration continueStatement
incompleteTypeDeclaration Incomplete class or interface declaration
tryStatement Exception statements throwStatement
incompleteMethodDeclaration Incomplete method declaration synchronizedStatement Mutual exclusion statements 
strictFieldDeclaration Strict field declaration returnStatement Method return statement 
creatorWithOptSemicolon Constructor invocation with optional semicolon
classRelationship Implements or extends relations 
strictVariableDeclaration Strict variable declaration 
assertStatement Assertion predicate strictExpressionStatement Strict expression statement 
ifStatement Conditional blocks strictMethodInvocation Strict method invocation switchStatement strictAnnotation Strict annotation
Atlhkepejc pda LAC kn`ana` _dke_a( sa kn`ana` pda _kjoe`ana` lnk`q_pekjo bnki pda ikop _ki)
lnadajoera `ksj( ^abkna lhqccejc pdai ejpk ] jas ejop]j_a kb 00)RKAMD* Ej pdeo s]u( sa `k
jkp hkoa pda ^ej`ejc ]ikjc pda l]npo ej _]oa kb h]ncan lnk`q_pekjo* Bkn at]ilha( _kjoe`an pda
bn]ciajp ej Becqna 4*.,*
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 4HIR IR ¯HE CKARR ILOKELEM¯IMG ¯HE &IBNMACCI AKGNQI¯HL
 OAC¯AGE CNLR®AC¯NTEQFKNU
 ILONQ® JATAIN

 CKARR &IBNMACCI X
 Wkieppa` _k`aY
 Z
 0KEARE MN¯E ¯HA¯ ¯HIR IR A QECSQRITE RNKS¯INM
Becqna 4*.,6 At]ilha patp sepd ] _kileh]pekj qjep*
Ej pdeo _]oa( ^u |nop pnuejc pk i]p_d ] CNLOIKA¯INM5MI¯ $sde_d ]hok ej_hq`ao pda klpekj]h OAC°
AGE$ECKAQA¯INM%( sa na]heva pd]p pda &IBNMACCI _h]oo eo `a|ja` ej pda CNLR¯AC°NTEQFKNU
l]_g]ca* Eb sa pnea` pk i]p_d |nop pda oejcha OAC°AGE$ECKAQA¯INM( sa skqh` d]ra hkop pda _kj)
ja_pekj ^apsaaj pda l]_g]ca ]j` pda _h]oo `a_h]n]pekj*
Okia kb pda _kjoe`ana` cn]ii]n lnk`q_pekjo $P]^ha 4*1% ]na pn]joh]pa` pk kqn ]llnk]_d bnki pda
FқҰқ h]jcq]ca ola_e|_]pekj* Pdeo eo pda _]oa kb _kj`epekj]h ^hk_go $a*c*( IF3¯A¯ELEM¯%( hkklo( ]j`
ata_qpekj kn at_alpekj op]paiajpo* Kpdan lnk`q_pekjo( `ao_ne^a` ej pda bkhhksejc( ]na `anera`
kn ejolena` bnki pda knecej]h kjao ola_ebuejc _knna_p FқҰқ oujp]t ]j` bnki kpdan lnkcn]iiejc
_qopkio( hega j]iejc _kjrajpekjo* Oq_d jas lnk`q_pekjo ]na jaa`a` pk oqllknp eoh]j` l]noejc
]j` ]na ] okqn_a kb `e{anajpe]pekj bnki pn]`epekj]h lnkcn]iiejc h]jcq]ca cn]ii]no7 pdau ]na
jaa`a`( bkn at]ilha( pk l]noa ej_kilhapa bn]ciajpo kn eoh]j`sepd h]gao* Sa eilhaiajpa` ]j eo)
h]j` l]noejc FқҰқ LAC cn]ii]n ej ] jas _h]oo6 00*ATA)RKAMD( sde_d oq^_h]ooao 00*ATA3­M¯AV*
Ej pdeo s]u( sa kjhu d]` pk eilhaiajp _d]jca` ]j` jas lnk`q_pekjo*
Sa `a|ja` pda _kjoe`ana` lnk`q_pekjo( odksj ej P]^ha 4*1( ej pda jas iapdk` IRKAMDR6
 00*ATA)RKAMDIRKAMDR
 >CNLOIKA¯INM5MI¯  OAC°AGE$ECKAQA¯INM  ILONQ¯$ECKAQA¯INM  W*** _kjpejqao
sepd ]hh pda lnk`q_pekjo ej 4ABKE ( ej kn`an*Y	
Pdaj( sa `a|ja` pda eoh]j` l]noan ^u lhqccejc pda l]noan bkn pda _kjoe`an lnk`q_pekjo ejpk ]
jas 00)RKAMD ejop]j_a6
 JATA0QNDSC¯INMR  00*ATA)RKAMD MEU
 IRKAMD0AQREQ 
 00)RKAMD MEU7I¯H)RKAMD JATA0QNDSC¯INMR IRKAMDR	
Pda `anera` lnk`q_pekjo aj]^ha pda l]noejc kb pda bkhhksejc ola_e|_ eoh]j` l]noejc opnq_pqnao6
̩ ej_kilhapa lnk`q_pekjo( s*n*p* pda knecej]h FқҰқ h]jcq]ca lnk`q_pekjo7
̩ lnk`q_pekjo naola_pejc j]iejc _kjrajpekjo( pd]p dahl `eo]i^ecq]pa okia ola_e|_ FқҰқ bn]c)
iajpo pd]p i]u ]lla]n ej JH oajpaj_ao7
̩ ]``epekj]h lnk`q_pekjo( ]j` opne_p lnk`q_pekjo pd]p aj]^ha( bkn at]ilha( l]noejc kb _h]oo nah])
pekjodelo ]lla]nejc ej pda patp7
̩ eoh]j` sepd h]gao( pd]p eo( eoh]j`o _kjp]ejejc ai^a``a` JH patp $e*a*( s]pan( daj_a ] h]ga%*
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Ej_kilhapa Lnk`q_pekjo* Ej_kilhapa lnk`q_pekjo ]na pda |nop okqn_a kb `e{anajpe]pekj bnki pda
op]j`]n` cn]ii]n* =o ]j at]ilha( sa _kjoe`an hejao .̞/ ej Becqna 4*.-*
 W***Y HNU ) RNKTED I¯ 7AKK3E®®EQ ILOKELEM®R !R¬MC4AR¯ ­NS
 RHNSKD MN¯ FNQGE¯ ¯N ILOKELEM¯ ¯HE LE¯HND OQN®EC®ED TNID
 NM0NR®%VECS®E3®QIMG QERSK®	
 9NSQ N¯HEQ CKARR IMR¯EAD RHNSKD KNN° KI°E ¯HIR
 OSBKIC CKARR 3PSAQE EV®EMDR 3HAOE X
 OQITA®E KEMG®H  
 OSBKIC 3PSAQE	XZ
 
 OSBKIC DNSBKE AQEA	X QE®SQM KEMG®H 
 KEMG®H Z
 Z
 3N ¯HA¯ ­NSQ KAR¯ CKARR CAM CAKK ¯HE LE¯HND AQEA	 ¯N GE¯ I¯
Becqna 4*.-6 At]ilha patp sepd r]nekqo okqn_a _k`a bn]ciajpo*
Pda `k_qiajp ]qpdkn eo atlhe_ephu nabanaj_ejc ] iapdk` oecj]pqna( ^qp pda ^k`u eo ieooejc* Pda
op]j`]n` FқҰқ cn]ii]n ej_hq`ao kjhuiapdk` `a|jepekjo pd]p ]na bkhhksa` ^u aepdan ] oaie_khkj
$sdaj pdau ]lla]n ej ejpanb]_ao% kn pda sdkha iapdk` ^k`u* >u _kjoe`anejc kjhu pda bn]ciajpo
pd]p _]j ^a na`q_a` pk ] jkjpaniej]h ej pda op]j`]n` cn]ii]n( sa iecdp hkoa oaran]h opnq_pqna`
bn]ciajpo( oq_d ]o pda kja ej pda at]ilha ]^kra* Bkn pdeo na]okj( sa ]hok atpn]_p bn]ciajpo
_knnaolkj`ejc pk ] oq^oap kb ] lnk`q_pekj pd]p `kao jkp na`q_a pk ] jkjpaniej]h ej pda op]j`]n`
h]jcq]ca ola_e|_]pekj*
=hpdkqcd aranu lkooe^ha ej_kilhapa lnk`q_pekj _]j ^a oqllknpa`( bkn pdeo r]he`]pekj sa heiep
kqnoahrao pk pda ikop lklqh]n ej_kilhapa lnk`q_pekjo bkqj` ej JH `k_qiajpo6 ej_kilhapa
iapdk` ]j` pula `a_h]n]pekjo* Oq_d ej_kilhapa lnk`q_pekjo `k jkp namqena ] |j]h oaie_khkj kn
] ^hk_g sepd pda ^k`u kb pda _kjopnq_p* Bkn at]ilha( sa eilhaiajpa` pda bkhhksejc lnk`q_pekj
ej 00*ATA)RKAMD pk oqllknp ej_kilhapa iapdk` `a_h]n]pekjo $]o pda kja ej Becqna 4*.-%6
 00*ATA)RKAMDIMCNLOKE®E-E®HND$ECKAQA®INM
 >LE¯HND-NDIFIEQR NO¯INMAK ¯­OE0AQALE¯EQR NO¯INMAK  TNID4­OE  MCQ4­OE	
NO¯INMAK IDEM¯IFIEQ  MCQ3¯QIC¯&NQLAK0AQALE¯EQR 
ELO¯­3PSAQED0AQEM¯HERIR R¯AQ  ¯HQNUR NO¯INMAK
J]iejc?kjrajpekjoNaola_pbqh Lnk`q_pekjo* Pda ]bknaiajpekja` IMCNLOKE¯E-E¯HND$ECKAQA¯INM
iapdk` ej_hq`ao jkjpaniej]ho pd]p op]np sepd pda lna|t MCQ ]j` ]na atpn]jakqo pk pda k{e_e]h
cn]ii]n $a*c*( MCQ4­OE%* Pda ]_nkjui MCQ op]j`o bkn j]iejc _kjrajpekj naola_pbqh7 pda _knna)
olkj`ejc lnk`q_pekjo ]na ej_hq`a` pk na`q_a okia kb pda ]i^ecqepeao pd]p iecdp ]neoa bnki
l]noejc FқҰқ bn]ciajpo ej JH `k_qiajpo( ^u atlhkepejc FқҰқ j]iejc _kjrajpekjo W-40Y*
?kjoe`an( bkn at]ilha( pda bn]ciajp ̤iapdk` ]na]$%̥ $Becqna 4*.-( heja --%* >u qoejc pda op]j)
`]n` ¯­OE ejopa]` kb MCQ4­OE( pda IMCNLOKE¯E-E¯HND$ECKAQA¯INM l]noan skqh` i]p_d ̤iapdk`
]na]$%̥ ]o ] r]he` bn]ciajp6 ̤iapdk`̥ eo ] r]he` e`ajpe|an( ]j` pdqo ] hate_]hhu r]he` napqnj pula
bkn pda FқҰқ cn]ii]n* Dksaran( FқҰқ j]iejc _kjrajpekjo lnao_ne^a pd]p _h]oo j]iao iqop ^a
_]lep]heva`( pdqo ̤iapdk`̥ rekh]pao pda j]iejc _kjrajpekjo* Pda j]ia MCQ4­OE ej`e_]pao pd]p
sa eilhaiajpa` pda lnk`q_pekj ej ] s]u pd]p kjhu ] pula pd]p naola_po pda j]iejc _kjrajpekjo
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sehh ^a ]__alpa`* Sa atlhkep pdeo pk at_hq`a pda na`q_pekjo sdana pda oqllkoa` pulao ]na hegahu
pk ]lla]n ^u _d]j_a ]j` pdqo ^a ejr]he`*
=``epekj]h Lnk`q_pekjo* ?h]oo nah]pekjodelo ]na ]jkpdan gej` kb opnq_pqna` bn]ciajp _kjp]ejejc
ejpanaopejc ejbkni]pekj pk ^a atpn]_pa`* Pdau atlnaoo ejdanep]j_a ]j` eilhaiajp]pekj nah]pekjo
^apsaaj _h]ooao ]j` ejpanb]_ao* Bkn at]ilha( ej heja - kb Becqna 4*.-( sa |j` psk lkpajpe]h _h]oo
j]iao oal]n]pa` ^u pda gauskn` ILOKELEM¯R* Bnki pdeo bn]ciajp( sa _kqh` `anera pd]p !R­MC
4AR° eo ]j ejpanb]_a( ]j` pdana eo ]j eilhaiajp]pekj nah]pekj ^apsaaj pda psk ajpepeao*
Pdaoa bn]ciajpo _]j ^a na_kcjeva` ]o bkhhkso6
 00*ATA)RKAMDCKARR2EKA®INMRHIO
 >MCQ3¯QIC¯)DEM¯IFIEQ EV¯EMDR  ILOKELEM¯R	 MCQ3¯QIC¯)DEM¯IFIEQ
Opne_p Lnk`q_pekjo* Sa ]hok `a|ja` okia lnk`q_pekjo sdkoa j]ia op]npo sepd( kn ej_hq`ao( pda
lna|t opne_p $a*c*( R¯QIC¯!MMN¯A¯INM kn MCQ3¯QIC¯)DEM¯IFIEQ%* Ej pdaoa _]oao( sa atlhkep pda
o_]jjanhaoo l]noejc ]llnk]_d $Oa_pekj 4*.*-% bkn `eo]i^ecq]pekj*
?kjoe`an( bkn at]ilha( pda bn]ciajp ̤E okhra` ep* S]hhOappan eilhaiajpo =ouj_P]og̥ $heja - ej Bec)
qna 4*.-%* >u qoejc ] op]j`]n` IDEM¯IFIEQ $kn araj ] MCQ)DEM¯IFIEQ% pda CKARR2EKA¯INMRHIO
l]noan $oaa Oa_pekj 4*4*-% skqh` i]p_d6 ̤ep* S]hhOappan eilhaiajpo =ouj_P]og̥( pdqo na_kcjevejc
I¯ 7AKK3E¯¯EQ ]o ]j e`ajpe|an* Ej b]_p( pda FқҰқ cn]ii]n ]hhkso e`ajpe|an sepd mq]he|ano
oal]n]pa` ^u ol]_ao* Dksaran( pdeo eo jkp na_kiiaj`a` ^u pda j]iejc _kjrajpekjo* Oej_a sa
`k jkp d]ra ] oal]n]pa pkgajev]pekj ld]oa( ]o sa nahu kj o_]jjanhaoo l]noejc( sa _]j ola_ebu pd]p
_anp]ej lnk`q_pekjo namqena ] ikna ̤opne_p̥ pkgajev]pekj( ^u jkp ]hhksejc sdepaol]_a ^apsaaj
_anp]ej l]npo* Bkn at]ilha( MCQ3¯QIC¯)DEM¯IFIEQ `kao jkp ]hhks sdepaol]_a ej ] pula j]ia(
]j` R¯QIC¯!MMN¯A¯INM `kao jkp ]hhks sdepaol]_a ^apsaaj pda  ]j` pda e`ajpe|an*
Lnk`q_pekjo sepd H]gao* Okia kb pda _kjoe`ana` lnk`q_pekjo( sdaj ]lla]nejc ej ]n^epn]nu `k_)
qiajpo( iecdp _kjp]ej ai^a``a` s]pan* Pdeo i]ejhu ]{a_po lnk`q_pekjo sepd ] ^k`u( oq_d
]o pda kja ej `a_h]n]pekjo ]j` hkklo( pd]p ej_hq`ao iqhpelha op]paiajpo* Becqna 4*.- odkso ]j
at]ilha kb ] _h]oo `a_h]n]pekj $hejao 1̞5% ]j` ] iapdk` `a_h]n]pekj $heja 4% pd]p _kjp]ej s]pan*
Pk _knna_phu oqllknp pdaoa _]oao( ej 00*ATA)RKAMD( sa krannk`a pda iapdk`o `a|jejc ^k`u lnk)
`q_pekjo7 bkn at]ilha( pdeo eo dks pda lnk`q_pekj bkn ] BKNC° $qoa`( bkn at]ilha( ^u hkklo% hkkgo
hega pk oqllknp ai^a``a` s]pan6
 00*ATA)RKAMDBKNC¯
 >00)RKAMD7I¯H,A°E
 MEU7I¯H)RKAMD BKNC°3¯A¯ELEM¯
 R¯AQ¯ X AR0AQREQ
 R¯NO Z AR0AQREQ
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4*4*. Naoqhpo
=o ] _]oa opq`u pk r]he`]pa kqn ]llnk]_d pk na_kcjeva FқҰқ _k`a bn]ciajpo ej JH ]npeb]_po( sa
bk_qo kj Op]_g Kran}ks2* Op]_g Kran}ks eo ] sa^ oanre_a lnkre`ejc `arahklano sepd pda ejbn]o)
pnq_pqna pk at_d]jca gjksha`ca ej pda bkni kb mqaopekjo ]j` ]josano6 @arahklano ]og mqaopekjo
]j` na_aera ]josano nac]n`ejc eooqao bnki laklha pd]p ]na qoq]hhu jkp l]np kb pda o]ia lnkfa_p*
Lkop ]qpdkno _]j ej_hq`a bn]ciajpo kb okqn_a _k`a ]j` p]c pdai( ok pd]p pdau ]lla]n bkni]ppa`
ej pda ikop ]llnklne]pa s]u( sepd patp decdhecdpejc*
Pda ]`r]jp]ca kb qoejc Op]_g Kran}ks `]p] eo pd]p ep eo ]hna]`u _k`a p]cca`( ^u atpanj]h laklha
jkp ejrkhra` sepd pda ar]hq]pekj( ]j` pd]p ep _knnaolkj`o pk ] na]h)sknh` o_aj]nek bkn ]llhuejc
kqn ]llnk]_d* Pda o]ilha kb mqaopekjo _kjoe`ana` ej pda ^aj_di]ng eo pda o]ia qoa` ^u Nec^u
]j` Nk^ehh]n` W-23Y* Ep eo _kilkoa` kb -44 ]josano( p]gaj bnki lkopo sepd lnkfa_p p]co nah]pa` pk
pdnaa FқҰқ ]llhe_]pekjo6 Dppl?heajp3( De^anj]pa4( ]j` =j`nke`5* Pda pdnaa lnkfa_p p]co _nkoo_qp
] `eranoa oap kb pkle_o* Sa `ksjhk]`a` pda `]p]oap gej`hu lnkre`a` ^u Nec^u ]j` Nk^ehh]n`-,
]j` ]`]lpa` ep pk kqn p]og* Ej b]_p( okia kb pda ]josano sdana jkp _knna_phu _k`a p]cca` ^u pdaen
]qpdkno6 Okiapeiao pda CNDE p]c s]o qoa` pk bkni]p `e{anajphu ] _anp]ej lea_a kb patp pd]p s]o
jkp na]h okqn_a _k`a* Sa i]jq]hhu na)ejola_pa` ]hh pda -44 ]josano ]j` |ta` ej_knna_p _k`a
p]co* Pda |j]h ^aj_di]ng eo lq^he_hu ]r]eh]^ha*
Sepd pda ^aj_di]ng ej lh]_a( sa ]llhea` kqn ]llnk]_d pk eoh]j` l]noejc pk pda n]s patp ]j`
snkpa ] o_nelp pk ]qpki]pe_]hhu _kil]na sd]p sa atpn]_pa` pk sd]p s]o p]cca` ]o CNDE ej pda
^aj_di]ng* Pk mq]jpebu pda a{a_perajaoo kb kqn ]llnk]_d( sa qoa psk sahh gjksj EN iapne_o
lnaoajpa` ej Oa_pekj 0*.*06 lna_eoekj $Amq]pekj 0*.%( ]j` na_]hh $Amq]pekj 0*/%* P]^ha 4*2 `ao_ne^ao
pda `]p]oapo ]j` pda naoqhpo k^p]eja`( ^u lnkfa_p p]c* Kqn ]llnk]_d na]_da` ]j ]ran]ca lna_eoekj
kb 54! ]j` na_]hh kb 52!* Pdeo ia]jo pd]p ej ]hh pdnaa lnkfa_p p]co( pda ]llnk]_d na_kcjeva` pda
r]op i]fknepu kb pda namqena` bn]ciajpo( ]hikop sepd jk annkno*
P]^ha 4*26@]p]oap `ao_nelpekj ]j` naoqhpo( ^u lnkfa_p p]c
Project Tag Sample Results
Answers Code Fragments FP FN Precision Recall
Android 63 120 2 5 98% 96%
Freenet 51 68 1 2 98% 97%
Mina 74 163 3 6 98% 96%
Pda ]qpki]pe_ _kil]neokj sa oap ql eo ranu opne_p* ?kjoe`an pda _k`a bn]ciajp ej Becqna 4*.,
$nala]pa` ej Becqna 4*..%*
Pda atla_pa` kqp_kia eo ] oejcha _k`a bn]ciajp( sde_d _knnaolkj`o pk ] _kileh]pekj qjep* Eb
kqn ]llnk]_d `e` jkp na_kcjeva pdeo ]o ] oejcha lea_a( ^qp ]o psk kn ikna lea_ao $a*c*( ] OAC°
AGE$ECKAQA¯INM( bkhhksa` ^u ]j ILONQ¯$ECKAQA¯INM( lhqo ] ¯­OE$ECKAQA¯INM%( saskqh` d]ra
2 H¯¯OR¯AC°NTEQFKNUCNL
3 H¯¯OHCAOACHENQG
4 H¯¯OUUUHIBEQMA¯ENQG
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Becqna 4*..6 Okqn_a _k`a bnki Becqna 4*.,*
_kqjpa` kja b]hoa jac]pera ]j` ]oi]ju b]hoa lkoeperao ]o pda oal]n]pa` bn]ciajpo lnklkoa` $a*c*(
pdnaa%* =hok ej pda _]oa kb l]npe]h atpn]_pekjo( sa _kqjp ]j ej_kilhapa bn]ciajp ]o ^kpd ] b]hoa
lkoepera ]j` ] b]hoa jac]pera* Bkn at]ilha( eb sa atpn]_pa` NM0NR¯%VECS¯E3¯QIMG QERSK¯	
bnki Becqna 4*.- $nala]pa` ej Becqna 4*./ ejopa]` kb OQN¯EC¯EDTNIDNM0NR¯%VECS¯E3¯QIMG
QERSK¯	( sa skqh` d]ra _kqjpa` ] b]hoa jac]pera $bkn pda ieooa` bn]ciajp% lhqo ] b]hoa lkoepera
$bkn pda l]npe]hhu snkjc atpn]_pekj%*
 RHNSKD MN¯ FNQGE¯ ¯N ILOKELEM¯ ¯HE LE¯HND OQN®EC®ED TNID
 NM0NR®%VECS®E3®QIMG QERSK®	
Becqna 4*./6 At]ilha hejao sepd _k`a bnki Becqna 4*.-*
Annkn Ejola_pekj* Sa i]jq]hhu ejola_pa` pda annkno cajan]pa` ^u kqn ]llnk]_d pk qj`anop]j`
pdaen _]qoao ]j` sdapdan pdau _kqh` ^a ]``naooa`* Ikop annkno sana `qa pk ]i^ecqepeao pd]p
_]jjkp ^a naokhra` sepdkqp ] `aalan qj`anop]j`ejc kb pda ia]jejc kb pda patp* Bkn at]ilha( ej
pda oajpaj_a ̤= jas klaj?kjja_pekj$% iapdk` d]o ^aaj ]``a`̥( kqn l]noan na_kcjeva` ] _kjopnq_pkn
ejrk_]pekj6 MEUNOEM#NMMEC¯INM	* Pdeo annkn _kqh` kjhu ^a ]rke`a` gjksejc pd]p MEUs]o l]np
kb pda `eo_kqnoa( n]pdan pd]j ] r]he` bn]ciajp kb _k`a* Betejc pdeo annkn sepd ] hate_]h l]noejc
]llnk]_d hega kqno eo lkooe^ha ^u aepdan at_hq`ejc oeieh]n _]oao bnki pda ]r]eh]^ha lnk`q_pekjo kn
`areoejc opne_pan nqhao bkn na_kcjevejc pdai* >kpd pdaoa okhqpekjo skqh` |t oq_d ] b]hoa lkoepera(
^qp pdau _kqh` ejpnk`q_a jas b]hoa jac]perao( sepd pda |j]h naoqhp kb kjhu na^]h]j_ejc pda pn]`a)
k{ ^apsaaj lna_eoekj ]j` na_]hh*
4*4*/ Oqii]nu
Ej pdeo oa_pekj( sa r]he`]pa` kqn ]llnk]_d pk eoh]j` l]noejc ^u atpn]_pejc okqn_a _k`a bn]ciajpo
bnkiJH `k_qiajpo* Pdeo p]og eo qoabqh bkn ] jqi^an kb ]llhe_]pekjo( oq_d ]oiejejc =LE qo]cao
W.,0Y( eilnkrejc pn]_a]^ehepuiapdk`o W//7 -23Y( kn atpn]_pejc `eranoaik`aho kb okbps]na ouopaio
W-/4Y* Ej l]npe_qh]n( sa atpn]_pa` FқҰқ okqn_a _k`a bnki -44 Op]_g Kran}ks lkopo* ?kj_anjejc
]__qn]_u lanbkni]j_a( naoqhpo odks pd]p kqn ]llnk]_d ]__kilheodao pda namqena` p]og sepd ]
ranu hks jqi^an kb annkno( ej panio kb ^kpd lna_eoekj ]j` na_]hh* Iknakran( _kj_anjejc peia
lanbkni]j_a( kqn ]llnk]_d eo ]^ha pk _kilqpa pda atpn]_pekj ej heja]n peia7 pdeo pn]joh]pa`( ej
ln]_pe_a( pk ] _kilqp]pekj peia kb bas oa_kj`o pk l]noa -44 `k_qiajpo*-- Pdeo ia]jo pd]p kqn
]llnk]_d eo jkp kjhu a{a_pera( ^qp ]hok ]_pekj]^ha*
-- Sa ]_deara` pdeo qoejc pda OҧқҦҦҮқҦҥ ranoekj kb LL* Pda FқҰқ eilhaiajp]pekj eo kja kn`an kb i]cjepq`a b]opan H¯¯O
UUUKS°ARQEMGGKICHBKNGOE¯I¯OAQREQJATADAQ¯
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4*5 LҟҮңҮEҭҦқҨҞ6 =llhe_]pekjo
4*5 LҟҮңҮEҭҦқҨҞ6 =llhe_]pekjo
Ikper]pa` ^u pda a{a_perajaoo kb kqn ]llnk]_d ]llhea` pk pda atpn]_pekj kb FқҰқ okqn_a _k`a
bn]ciajpo bnki JH `k_qiajpo( sa ]llhea` ep pk psk kpdan o_aj]neko6 $-% _h]ooe|_]pekj kb pda
hejao kb `arahkliajp ai]eho( ejpk okqn_a _k`a( op]_g pn]_ao( l]p_d( jkeoa( ]j` JH( $.% _na]pekj kb
] decdan harah l]noan kb okqn_a _k`a pk atpn]_p kjhu ja_aoo]nu ejbkni]pekj* Pda |nop ]llhe_]pekj
eo lnaoajpa` ej ?d]lpan 5( dana sa `ap]eh pda oa_kj` ]llhe_]pekj( sde_d s]o ]p pda pa_dje_]h ^]oeo
kb kqn ejraopec]pekj `ao_ne^a` ej ?d]lpan 0* Sa ]hok ajreoekj kpdan o_aj]neko bkn ]llhe_]pekj*
4*5*- Atpn]_pejc okqn_a ik`aho bnki ouopai ]npeb]_po
Kja kb pda |nop ]llhe_]pekjo ajreoekja` bkn pda qo]ca kb eoh]j` l]noano eo pda atpn]_pekj kb okqn_a
_k`a ik`aho bnki ouopai ]npeb]_po W-/2Y* Ej b]_p( eoh]j` l]noejc d]o pda ]`r]jp]ca( kran pn]`e)
pekj]h l]noano( pk ^a ikna nk^qop ]j` oqllknp pda atpn]_pekj kb ik`aho bnki lnk^hai]pe_ okqn_a
_k`a* Bkn at]ilha( eoh]j` l]noano _]j `a]h sepd okqn_a _k`a pd]p `kao jkp _kileha( eo ej_ki)
lhapa( kn _kjp]ejo oujp]t ]j` oai]jpe_ annkno( hega qj`a_h]na` r]ne]^hao kn ik`qhao kqpoe`a kb
pda _h]oo l]pd* Eoh]j` l]noano _]j ]hok dahl sepd hac]_u okqn_a _k`a sdana pda cn]ii]n eo jkp
bqhhu ]r]eh]^ha7 kn pdau ]na qoabqh pk ]rke` eilhaiajpejc _kilhapa l]noano ]j` `a]hejc sepd pda
ejpne_]_eao kb snepejc nqhao bkn aranu hks harah lnk`q_pekjo( sdaj pdaoa ]na jkp ja_aoo]nu bkn pda
ik`aho pd]p naoa]n_dano ]j` `]p] o_eajpeopo jaa` pk atpn]_p*
Pdeo at]ilha eo ]jkpdan na]h)sknh` ]llhe_]pekj ej sde_d sa oq__aoobqhhu ]llhea` kqn ]llnk]_d
pk eoh]j` l]noejc* Oej_a LҟҮңҮEҭҦқҨҞ skngo sepd ]n^epn]nu patp( sa _]j ]hok qoa ep bkn atpn]_pejc
_qopkieva` ik`aho bnki okqn_a _k`a* Ej ?d]lpan 0 sa `a]hp sepd pda lnk^hai kb na_kranejc
pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` okqn_a _k`a* Ej l]npe_qh]n( sa s]jpa` pk ranebu sdapdan
hecdpsaecdp hate_]h ]llnk]_dao ^]oa` kj patp i]p_dejc sa `areoa` _kqh` ^a ]o a{a_pera ]o bqhh)
}a`ca` EN pa_djemqao $e*a*( ra_pkn ol]_a ik`ah( sepd pb)e`b ]j` h]pajp oai]jpe_ ]j]huoeo% bkn na)
pnearejc pn]_a]^ehepu hejgo*
Bkn pdeo p]og( sa `a_e`a` pk _kil]na pda a{a_perajaoo kb pda hejgejc pa_djemqao sdaj `a]hejc
sepd `eranoa oujp]tao ]j` j]iejc _kjrajpekjo* Bkn pdeo na]okj( sa _kjoe`ana` pdnaa i]ehejc
heopo lanp]ejejc pk FқҰқ ouopaio( kja pk ] LDL ouopai( kja pk ]j =ҝҮңҩҨOҝҬңҪҮ ouopai( ]j` kja
pk ] ? ouopai* Pk _kj`q_p kqn _kil]neokj( sa d]` pk atpn]_p ejbkni]pekj bnki pda okqn_a _k`a
kb pdaoa ouopaio sneppaj ej bkqn `e{anajp lnkcn]iiejc h]jcq]cao* Ej l]npe_qh]n( pk ]llhu EN
pa_djemqaosa d]` pk atpn]_p ]ik`ahsepd pda j]ia kb pda _h]ooao ]j` pda panio ej_hq`a` ej pdaen
`a|jepekjo $]o `ale_pa` ej Becqna 4*.0%( ok pd]p sa _kqh` _kil]na pdaen rk_]^qh]nu $ej_hq`ejc(
kn jkp( gauskn`o% sepd pd]p kb a]_d _]j`e`]pa ai]eh* Pda ikop pn]`epekj]h ]llnk]_d pk atpn]_p
pda ik`ah eo pk qoa ola_e]heva` l]noano bkn a]_d h]jcq]ca ]j` ik`ah pdaen kqplqp* Dksaran( pda
ola_e]heva` l]noano sana ]r]eh]^ha ej `e{anajp lnkcn]iiejc h]jcq]cao( ]j` cajan]pa` =OP ej
`e{anajp bkni]po pd]p odkqh` d]ra ^aaj reoepa`sepd `e{anajp lnk_a`qnao* =hpdkqcdsa ]`klpa`
pdeo ]llnk]_d ej ] |nop ]ppailp( sa |cqna` kqp pda oarana `n]s^]_go kb qoejc ok `eranoa l]noejc
]llnk]_dao bkn ik`ah atpn]_pekj( aola_e]hhu ej panio kb i]ejp]ej]^ehepu ]j` arkhqpekj*
Bkn pdeo na]okj( sa `areoa` ]j ]llnk]_d( ^]oa` kj LҟҮңҮEҭҦқҨҞ( pk atpn]_p pda ja_aoo]nu ik`)
aho bnki pda okqn_a _k`a* Pdeo ]hhksa` qo pk qoa pda o]ia pa_djkhkcu bkn pda l]noejc kb a]_d
h]jcq]ca( pdqo d]rejc _kjoeopajp eilhaiajp]pekj( kqplqp( ]j` oq^oamqajp pn]jobkni]pekj lnk)
_a`qna* Pdeo okhqpekj eilnkra` pda i]ejp]ej]^ehepu ]j` atpajoe^ehepu kb kqn ]j]huoeo*
Bkn pda lqnlkoa kb _kj`q_pejc kqn ]j]huoeo( sa sana kjhu ejpanaopa` ej atpn]_pejc pula `a_h])
n]pekjo ]j` pdaen ^k`eao( ok pd]p sa _kqh` atpn]_p pula j]iao ]j` pda panio _kjp]eja` ej pdaen
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package ch.usi.inf;
public class Fibonacci {
  public static long fib(int n) {
    if (n <= 1) 
      return n;
    else 
      return fib(n-1) + fib(n-2); 
  }
  public static void main(String[] args) {
    int N = Integer.parseInt(args[0]);
    for (int i = 1; i <= N; i++)
      System.out.println(i + ": " + fib(i)); 
  }
}
CLASS:
ch.usi.inf.Fibonacci
VOCABULARY:
public static long fib int n if n 1 return n 
else return fib n 1 fib n 2 public static 
void main String[] args int N 
Integer.parseInt args 0 for int i 1 i N i 
System.out.println i fib i
VOCABULARY WITHOUT KEYWORDS:
fib n n 1 n fib n 1 fib n 2 main String[] 
args N Integer.parseInt args 0 i 1 i N i 
System.out.println i fib i
Becqna 4*.06 ?h]oo ik`ahejc bkn patp ]j]huoeo*
^k`u `a_h]n]pekjo ]j` _kil]na pk pda panio bkqj` ej ai]eho* Bkn pdeo p]og( ep eo qoahaoo pk d]ra
] l]noan pd]p na_kcjevao ranu `ap]eha` lnk`q_pekjo( oq_d ]o op]paiajpo kn atlnaooekjo7 ] l]noan
pd]p na_kcjevao pula `a_h]n]pekjo ]j` _khha_p pda patp sepdej pdaen ^k`u $sepdkqp l]noejc ep% eo
oq{e_eajp* Eilhaiajpejc oq_d ] l]noan( sepd kqn ]llnk]_d pk eoh]j` l]noejc( eo kn`ano kb i]c)
jepq`a haoo peia _kjoqiejc pd]j eilhaiajpejc ] bqhh)}a`ca` l]noan* Sa eilhaiajpa` bkqn
ola_e]heva` l]noano( kja bkn a]_d _kjoe`ana` h]jcq]ca*
Bkn pda FқҰқ lnkcn]iiejc h]jcq]ca( sa pkkg ]`r]jp]ca kb 00*ATA)RKAMD ]j`sa na`q_a` ep pk ]
iejei]h ranoekj* Sa naikra` ]hh pda lnk`q_pekjo ikna `ap]eha` pd]j pula `a_h]n]pekjo* Bkn pda
kpdan pdnaa lnkcn]iiejc h]jcq]cao( sa snkpa pda l]noano sepd ] pkl)`ksj ]llnk]_d( op]npejc
bnki pdaikop _kilnadajoera lnk`q_pekj $e*a*( _kileh]pekj qjepo% `ksj pk pula `a_h]n]pekjo* >a)
ejc pula `a_h]n]pekjo ranu decd)harah lnk`q_pekjo( sa i]j]ca` pk _kilhapa kqn l]noano snepejc
haoo pd]j paj lnk`q_pekjo a]_d*
Pk ranebu pda mq]hepu kb kqn l]noejc( sa _kil]na` epo kqplqp pk pda kja cajan]pa` ^u pda ola)
_e]heva` l]noano $a*c*( ңҨBүҭңҩҨ( oaa Oa_pekj /*.*-%* Bkn ]hh pda _]oao( at_alp FқҰқ( pda naoqhp kb
pda `e{anajp pa_djemqao sana i]p_dejc6 Sa d]ra ^aaj ]^ha pk nalhe_]pa pda kqplqp kb pda kpdan
l]noano( ^u ]llhuejc kqn ]llnk]_d pk eoh]j` l]noejc ]j` qoejc ] heiepa` jqi^an kb lnk`q_pekjo*
Ej pda _]oa kb FқҰқ( kqn l]noan s]o ]^ha pk napneara ]llnktei]pahu -,! ikna _h]ooao ]j` `a|je)
pekjo pd]j pda ola_e]heva` l]noan* Sa ejbknia` pda ]qpdkno kb pda ola_e]heva` l]noan ]^kqp pdeo
eooqa ]j` pdau bkqj` ] ^qc ej pdaen ik`ahejc lnk_a`qna |ta` ej pda oq^oamqajp naha]oa*
Sepd naola_p pk pda r]he`]pekj ]j` pda lnarekqo ]llhe_]pekj( ej pdeo _]oa sa ]hok odks pd]p sepd
kqn ]llnk]_d sa _]j jkp kjhu atpn]_p pda bn]ciajpo ej sde_d sa ]na ejpanaopa`( ^qp ]hok _kj`q_p
b]_p atpn]_pekj ^u ik`ahejc pda bn]ciajpo pk atlhkep pda ejbkni]pekj pdau _kjp]ej( ]o sa `e` sepd
ңHқҨҞҟҬ $oaa Oa_pekj 4*1%*
4*5*. Kpdan ]llhe_]pekjo
Sa nalknpa` kj psk _kj_napa o_aj]neko bkn sde_d kqn ]llnk]_d pk eoh]j` l]noejc d]o lnkra` pk
^a a{a_pera ]j` a{e_eajp* Sa ^aheara pd]p pdeo ]llnk]_d _kqh` ]hok ^a dahlbqh ej r]nekqo kpdan
]llhe_]pekj _kjpatpo ej pda ^nk]` `ki]ej kb okbps]na ajcejaanejc* Sa ^nea}u ]jpe_el]pa psk6
=j]huoeo kb okbps]na qj`an `arahkliajp* Oej_a kqn ]llnk]_d _]j l]noa ej_kilhapa kn ej_knna_p
okqn_a _k`a bn]ciajpo( ep ]hok klajo jas lanola_perao bkn okbps]na `arahklano* Pda h]ppan _kqh`
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^aja|p( bkn ejop]j_a( bnki ] pkkh pd]p ]qpki]pe_]hhu nah]pao pda _k`a fqop ^aejc sneppaj pk j]pqn]h
h]jcq]ca ]npeb]_po( oq_d ]o namqenaiajpo `k_qiajpo( `k_qiajp]pekj( ai]eho( ^qc nalknpo( _d]po(
iaapejc iejqpao( ap_* Ej pdeo `ena_pekj( sa ]hna]`u op]npa` pk qoa eoh]j` l]noejc pk ]qpki]pe_]hhu
oqccaop nah]pa` Op]_g Kran}ks mqaopekjo ]j` ]josano bnki sepdej pda A_heloa E@A( sdeha pda
`arahklan eo lnkcn]iiejc W-13Y*
=j]huoeo kb ouopaio kb ouopaio* Kqn l]noejc ]llnk]_d i]u ]hok lnkra _kjrajeajp ej pda _kj)
patp kb okbps]na a_kouopaio ]j]huoeo( sdana oaran]h okbps]na lnkfa_po( `arahkliajp pa]io ]j`
nalkoepkneao ]na ejrkhra`( ]j` sdana pda eilhe_ep nah]pekjodelo ^apsaaj pdai iqop ^a nara]ha`
ej oqllknp pk lnkcn]i qj`anop]j`ejc( ^qc |tejc( eil]_p ]j]huoeo( kn _d]jca lnkl]c]pekj( fqop
pk j]ia ] bas*
4*-, Nah]pa` Skng
Kqn ]llnk]_d dejcao kj eoh]j` cn]ii]no ]j` eo ejolena` ^u ] jqi^an kb skngo pd]p _kj_anj pda
atpn]_pekj kb okqn_a _k`a bnki okbps]na ajcejaanejc ]npeb]_po pd]p _kjp]ej j]pqn]h h]jcq]ca*
Kja kb pda lekjaanejc ]llnk]_dao ej pdeo ]na] eo pda skng kb Iqnldu ]j` Jkpgej W-/4Y( sdk
lnklkoa` ] hate_]h ]llnk]_d ^]oa` kj nacqh]n atlnaooekjo pk atpn]_p ik`aho kb ] okbps]na ouo)
pai bnki `eranoa okbps]na ]npeb]_po* Okbps]na ajcejaano _]j k^p]ej _kjoeopajp ik`aho bnki ]ju
gej` kb patpq]h ]npeb]_po _kj_anjejc okbps]na( ^u6 $-% `a|jejc l]ppanjo $^u qoejc nacqh]n at)
lnaooekjo% pd]p `ao_ne^a okqn_a _k`a _kjopnq_po kb ejpanaop ej ] okbps]na ]npeb]_p( a*c*( bqj_pekj
_]hho kn `a|jepekjo7 $.% aop]^heodejc pda klan]pekjo pk ^a ata_qpa` sdajaran ] l]ppanj eo i]p_da`
ej ]j ]npeb]_p ^aejc o_]jja`7 ]j` $/% eilhaiajpejc lkop)lnk_aooejc klan]pekjo bkn _ki^ejejc
ejbkni]pekj atpn]_pa` bnki ej`ere`q]h |hao ejpk ] chk^]h ik`ah* =hpdkqcd pda ]llnk]_d eo hecdp)
saecdp( }ate^ha ]j` pkhan]jp( ep eo ^]oa` kj nacqh]n atlnaooekjo $pk ^a sneppaj ^u ln]_pepekjano%
pd]p ]na pdaknape_]hhu haoo lksanbqh pd]j ] bqhh)}a`ca` l]noejc ]llnk]_d*
Pdaoa opalo ]na jkj)pnere]h( aola_e]hhu sdaj `a]hejc sepd qjopnq_pqna` ]npeb]_po sneppaj ej j]pq)
n]h h]jcq]ca( oq_d ]o ai]eho* Bkn at]ilha( _dkkoejc pda ^aop ]llnk]_d pk atlkoa _k`a bn]ciajpo
kb ejpanaop namqenao ]j ]__qn]pa ]j]huoeo kb pda ]`r]jp]cao ]j` `n]s^]_go pd]p pda `e{anajp nac)
qh]n atlnaooekjo k{an7 iknakran( sd]p eo atpn]_pa` ^u nacqh]n atlnaooekjo iqop ^a l]noa` pk
atpn]_p pda ia]jejc kb pda bn]ciajp* Ln]_pepekjano _kqh` |j` ep `e{e_qhp ]j` peia)_kjoqiejc pk
lanbkni pdaoa p]ogo pdnkqcd ]j epan]pera pne]h ]j` annkn lnk_aoo*
Ej kqn lnarekqo skng $oaa ?d]lpan 3%( sa _na]pa` ]j ]qpki]pe_ iapdk` pk ]``naoo pda |nop opal
kb pda ]llnk]_d ^u Iqnldu ]j` Jkpgej6 Sa `areoa` ]j` ar]hq]pa` hecdpsaecdp pa_djemqao ]^ha
pk e`ajpebu hejao kb FқҰқ _k`a ej ai]eho* Oej_a sa bkqj` pd]p pda h]op _d]n]_pan eo ] ckk` ej`e_]pkn
kb pda j]pqna kb ] heja( sa eilhaiajpa` oeilha hate_]h nqhao( i]ejhu ^]oa` kj l]ppanj i]p_dejc
]j` nacqh]n atlnaooekjo* Bkn at]ilha( sa sana ]^ha pk `apa_p ikop FқҰқ hejao ^u oaha_pejc hejao
aj`ejc sepd _qnhu ^n]_gapo kn oaie_khkjo* Dksaran( pdeo eo jkp ] l]noejc ]llnk]_d( ep kbpaj hkoao
pda _kjpatp ^apsaaj hejao ]j` ep _]jjkp ^a qoa` bkn bqnpdan b]_p atpn]_pekj ]j` ik`ahejc*
Eoh]j`)^]oa` l]noejc* Pda qoa kb eoh]j` l]noejc bkn pda ]qpki]pa` ]j]huoeo kb patpq]h ]npeb]_po eo
jkp jas* >]_g ej -544( Opk_g ap* ]h W-4.Y lnklkoa` ] pa_djemqa bkn ]j]huvejc _kilhat oajpaj_ao
sneppaj ej j]pqn]h h]jcq]ca* Pda lnk_aooejc op]npo bnki a]oehu e`ajpe|]^ha bn]ciajpo $pda eoh]j`o%
]j` pdaj atpaj`o pda oa]n_d o_kla ^e`ena_pekj]hhu pk `apa_p ieooejc bn]ciajpo ej pda oajpaj_a*
Ikkjaj W-/2Y odksa` dks eoh]j` cn]ii]no i]u ]hhks pda `aner]pekj kb nk^qop l]noano bkn lnk)
cn]io sneppaj ej ] l]npe_qh]n lnkcn]iiejc h]jcq]ca* Kqn skng eo ]p pda ejpanoa_pekj kb pdkoa
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?d]lpan 4 Na_kranejc Opnq_pqna` Bn]ciajpo bnki Qjopnq_pqna` @]p]
psk ]llnk]_dao7 ej b]_p( sa qoa eoh]j` cn]ii]no pk k{an ] jas ]llnk]_d pk atpn]_pejc opnq_)
pqna` ahaiajpo bnki j]pqn]h h]jcq]ca patp* Nec^u ap ]h* W-23Y lanbknio okqn_a _k`a atpn]_pekj
bnki j]pqn]h h]jcq]ca `k_qiajpo ]j` qoao ep bkn na_kranejc pn]_a]^ehepu hejgo( qoejc nacqh]n at)
lnaooekjo pk lanbkni atpn]_pekj* Kqn ]llnk]_d( qoejc ] bqhh)}a`ca` eoh]j` l]noan pd]p oqllknpo
ikna atlnaooera _kjpatp)bnaa opnq_pqnao( kqplanbknio ep ej panio kb a{a_perajaoo*
Okqn_a _k`a e`ajpe|_]pekj+atpn]_pekj bnkij]pqn]h h]jcq]ca ]npeb]_po* >appaj^qnc ap ]h* `areoa`
ңҨҠҩVңҦҦқ( ] pkkh pk na_kcjeva l]p_dao( op]_g pn]_ao( okqn_a _k`a ojellapo( ]j` ajqian]pekjo ej
pda patpq]h `ao_nelpekjo pd]p ]__kil]ju eooqa nalknpo W/-Y* ңҨҠҩVңҦҦқ eo _kilkoa` kb bkqn ej)
`alaj`ajp |hpano( kja lan _]packnu( pd]p ]na qoa` ej _]o_]`a pk lnk_aoo pda patp* Pda okqn_a
_k`a ojellap |hpan atlhkepo ]j ]llnk]_d ejolena` ^u eoh]j` l]noejc W-/2Y( sdeha pda kpdan |hpano
]na ^]oa` kj patp i]p_dejc eilhaiajpa` pdnkqcd nacqh]n atlnaooekjo* Pda ]qpdkno nalknpa`
naoqhpo kj pda a{a_perajaoo kb ңҨҠҩVңҦҦқ ej `e{anajpe]pejc `k_qiajpo( e*a*( `a_e`ejc sdapdan pdau
_kjp]ej kn jkp a]_d _]packnu* Pdau na]_da` ]hikop lanba_p naoqhpo( ]j` oq^oamqajphu pdau qoa`
ңҨҠҩVңҦҦқ ej ] skng pd]p ejraopec]pa` pda ba]pqnao pd]p ]na eilknp]jp sdaj oq^ieppejc ^qc na)
lknpo W.--Y* Ceraj pda p]ncap kb pda ңҨҠҩVңҦҦқ ]npe_ha $e*a*( _h]ooe|_]pekj%( pda ]qpdkno `e` jkp
_kj`q_p bqnpdan _k`a atpn]_pekj ]j` lnkre`a` heppha `ap]eho ]^kqp pda eoh]j` l]noan eilhaiaj)
p]pekj* Iknakran( oeieh]nhu pk Nec^u ap ]h* W-23Y( >appaj^qnc ap ]h* ]hok qoa` nacqh]n atlnaooekjo
pk lanbkni atpn]_pekj( pdqo oqllknpejc haoo atlnaooera _kjpatp)bnaa opnq_pqnao ]j` heiepejc pda
l]noan a{a_perajaoo*
>en` ap ]h* W/1Y lnklkoa` ]j ]llnk]_d pk ia]oqna pda ]__alp]j_a n]pa kb l]p_dao oq^ieppa` re]
ai]eh ej klaj)okqn_a okbps]na lnkfa_po* Pdau _h]ooe|a` ai]eho sepd okqn_a _k`a l]p_dao( ^qp
lnkre`a` heppha ejbkni]pekj ]^kqp pdaen atpn]_pekj pa_djemqao ]j` jk `ap]eho kj pda ar]hq]pekj
^aj_di]ng* P]jc ap ]h* W-41Y ]``naooa` pda eooqa kb _ha]jejc ai]eh `]p] bkn oq^oamqajp patp
iejejc* Pdau lnklkoa ] _]o_]`a` ]llnk]_d pk _ha]j ai]eho ej bkqn l]ooao6 -% jkj)patp |hpanejc(
.% l]n]cn]ld( /% oajpaj_a( ]j` 0% skn` jkni]hev]pekj* @agdpu]n ap ]h* W2.Y `eo_qooa` _d]hhajcao
]j` kllknpqjepeao ej qoejc patp iejejc pa_djemqao pk j]pqn]h h]jcq]ca okbps]na ]npeb]_po*
B]_p atpn]_pekj bnki okqn_a _k`a* >]opaj ]j` Ghejp W..Y `ao_ne^a @ҟBқҝҮҩ( ] cajane_ b]_p atpn]_)
pekj pa_djemqa ^]oa` kj pda =OB-.'O@B pa_djkhkcu( sde_d ej_hq`ao OCHN l]noejc* Pda pa_d)
jemqa _kjoeopo ej ]jjkp]pejc pda cn]ii]n kb ] h]jcq]ca kb ejpanaop sepd b]_p ]jjkp]pekjo* >]oa`
kj pdkoa ]jjkp]pekjo( hk_]h b]_po ]na ]qpki]pe_]hhu atpn]_pa` bnki ]_pq]h okqn_a _k`a ^u ] cajane_
b]_p atpn]_pkn* Ola_e|_ okbps]na ]j]huoeo p]ogo i]u pdaj op]np ^u bqnpdan ajne_dejc pda atpn]_pa`
ahaiajp]nu b]_po* Ej >]opaj ]j` Ghejp̢o ]llnk]_d( a]_d atpn]_pa` okqn_a _k`a b]_p _knnaolkj`o
pk kja l]npe_qh]n oujp]t lnk`q_pekj* Pa_djemqao bkn b]_p atpn]_pekj _]j ^aja|p bnki kqn opnq_)
pqna` bn]ciajp atpn]_pekj ]llnk]_d( ]o pdau _kqh` qoa `e{anajp okqn_ao kb ]j]huoeo hega j]pqn]h
h]jcq]ca `k_qiajpo( sde_d cerao dejpo kj ] ouopai̢o `aoecj `a_eoekjo `qnejc `arahkliajp*
4*-- Oqii]nu
Okbps]na eo( ]^kra ]hh( ] lnk`q_p ^u dqi]jo bkn dqi]jo* >u d]rejc ]p `eolko]h ]hh pda opnq_pqna`
ejbkni]pekj opkna` ej qjopnq_pqna` JH ]npeb]_po( oq_d ]o ai]eho( EN? _d]po( `k_qiajp]pekjo( ^qc
_kiiajpo( sa _]j lanbkni ikna ]__qn]pa ]j]huoao( ]j` pdqo ajne_d kqn lan_alpekj kb okbps]na
ouopaio ]j` pdaen arkhqpekj*
Sa d]ra lnaoajpa` psk ]llnk]_dao pk lanbkni eoh]j` l]noejc ]j` ieja opnq_pqna` ejbkni]pekj
sepdej JH ]npeb]_po* Pda |nop ]llnk]_d( ңHқҨҞҟҬ( eo ^]oa` kj pda =OB)O@B pa_djkhkcu ]j`( ej
-. =hca^n]e_ Ola_e|_]pekj Bkni]heoi
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4*-- Oqii]nu
pdnaa ld]oao( atpn]_po opnq_pqna` bn]ciajpo ai^a``a` ej JH patp( l]noao pdaen _kjpajp( ]j` ik`)
aho pda ejbkni]pekj ]__kn`ejc pk ] iap])ik`ah pd]p `ao_ne^ao pda opnq_pqna kb k^fa_p)kneajpa`
ouopaio* Sa ar]hq]pa` a]_d ld]oa ^u ]llhuejc kqn ]llnk]_d pk ] op]peope_]hhu oecje|_]jp oap kb
ai]eho( ]j` na]_da` ranu decd ]__qn]_u r]hqao( `aolepa pda jkeou j]pqna kb ai]eh _kjpajp* Sa
odkso pd]p pda ouopaiik`ah atpn]_pa` bnkiJH`k_qiajpo _]j ^a qoa` pk _kj`q_p jkrah ouopai
]j]huoao pd]p ^appan ]llnk]_d pda `arahklano̢ lkejp kb reas* Bkn at]ilha( sa _]j _kil]na pda
eil]_p kb ] _d]jca ]o ajreoekja` ^u `arahklano `eo_qooejc ep ej ai]eho pk pda ]_pq]h eilhaiajp])
pekj* Sa ]llhea` ңHқҨҞҟҬ pk pdaopna]i kb `arahkliajp ai]eho ej pda =ҬҡҩQIHi]ehejc heop( ]j`
atpn]_pa` ] _kilnadajoera ouopai ik`ah( sde_d sa qoa` pk ]j]huva ]ola_po kb =ҬҡҩQIH*
ңHқҨҞҟҬ `kao jkp _kia sepdkqp epo heiep]pekjo( aola_e]hhu sepd naola_p pk lanbkni]j_a( }ate^eh)
epu( ]j` atpajoe^ehepu* Bkn pdeo na]okj( sa `areoa` ] oa_kj` ]llnk]_d( sde_d eo eilhaiajpa`
]o ]j eoh]j` l]noejc bn]iaskng6 LҟҮңҮEҭҦқҨҞ* Pk i]ga LҟҮңҮEҭҦқҨҞ }ate^ha( ]__qn]pa( ]j` at)
pajoe^ha( sa atlhkepa` `e{anajp l]noejc iapdk`khkceao6 LACo( o_]jjanhaoo l]noano( ]j` l]noan
_ki^ej]pkno* Sa atlh]eja` dks a]_d kb pdaoa iapdk`khkceao eo ai^a``a` ej kqn bn]iaskng
]j` pdaen qoabqhjaoo* Sa eilhaiajpa` LҟҮңҮEҭҦқҨҞ ej ] skngejc pkkh $sepdej kqn IңҦҟҬ pkkhoap%(
sneppaj ej OҧқҦҦҮқҦҥ( ^u qoejc pda l]noan bn]iaskng LҟҮңҮLқҬҭҟҬ*
Pda ]n_depa_pqna kb kqn bn]iaskng LҟҮңҮEҭҦқҨҞ eo ^]oa` kj lhqcc]^ha atpajoekjo6 Qoano _]j lhqc
`e{anajp l]noano bkn pda ola_e|_ opnq_pqna` `]p] bn]ciajpo pdau d]ra pk ]j]huva* Pk r]he`]pa kqn
]llnk]_d( sa eilhaiajpa` ] l]noan bkn FқҰқ okqn_a _k`a bn]ciajpo( sa lhqcca` ep ej kqn bn]ia)
skng( ]j` sa qoa` pdeo _kilkoepekj pk atpn]_p okqn_a _k`a bn]ciajpo bnki -44 Op]_g Kran}ks
lkopo* Sa na]_da` ranu decd ]__qn]_u r]hqao( `aolepa pda ejpne_]_eao kb FқҰқ cn]ii]n ola_e|_])
pekj* Iknakran( pda ]llnk]_d d]o _kilqp]pekj]h _kopo pd]p i]ga ep o_]h]^ha*
Sa odksa` dkssa qoa` LҟҮңҮEҭҦқҨҞ pk atpn]_p ]`)dk_ ik`aho bnki okqn_a _k`a ]npeb]_po ^u ei)
lhaiajpejc peju l]noano bkn pda p]ncap h]jcq]cao* =jkpdan ]llhe_]pekj eo lnaoajpa` ej ?d]lpan 5*
Pdaoa ]llhe_]pekjo odks dks pda ]llnk]_d _]j ^a qoa` ej ln]_pe_a ]j` `aikjopn]pa epo atpajoe)
^ehepu* =``epekj]hhu( sa ajreoekja` kpdan lkooe^ha ]llhe_]pekjo kb kqn ]llnk]_d* Pda _kilhapa
eilhaiajp]pekj kb LҟҮңҮEҭҦқҨҞ( pkcapdan sepd _h]nebuejc at]ilhao ]j` pda atlaneiajp `]p]oap(
]na ]r]eh]^ha kj pda sa^oepa H¯¯OLIKEQIMFSRICH0E¯I¯)RKAMD*
Na}a_pekj* Sa _h]eia` pd]p na_kcjevejc pda opnq_pqna` l]npo ai^a``a` ej patpq]h `arahkliajp
]npeb]_po( oq_d ]o ai]eho( eo aooajpe]h bkn _kj`q_pejc ]j ]llnklne]pa iejejc ]j` atpn]_p ejbkni])
pekj pd]p eo qoabqh bkn lnkcn]i qj`anop]j`ejc ]j` okbps]na `arahkliajp* Jaranpdahaoo( sa ]hok
iajpekja` pd]p `arahkliajp ai]eho ]na ]hok i]`a kb ] h]nca ]ikqjp kb ennahar]jp ejbkni]pekj(
kn jkeoa* Pda pa_djemqao lnaoajpa` ej pdeo _d]lpan ]na jkp ]^ha pk `a]h sepd pdeo ]``epekj]h jkeoa(
^a_]qoa kjhu bk_qo kj _anp]ej bn]ciajpo* Ej pda jatp _d]lpan( sai]ga ] opal bqnpdan ]j` sa ai)
lhku kqn LҟҮңҮEҭҦқҨҞ ]llnk]_d ej _kjfqj_pekjsepdi]_deja ha]njejc pk bqhhu _h]ooebu pda _kjpajp
kb `arahkliajp ai]eho( ok pd]p ]hok jkeoa _]j ^a naikra` ]j` j]pqn]h h]jcq]ca oajpaj_ao _]j
^a _knna_phu na_kcjeva`*
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?d]lpan 5
?h]ooe|_]pekj kb Hejao ej @arahkliajp Ai]eho
Ej pda lnarekqo _d]lpan sa lnaoajpa` pa_djemqao bkn na_kranejc opnq_pqna` bn]ciajpo ai^a``a`
ej j]pqn]h h]jcq]ca patp* Ej pdeo _d]lpan( sa odks dks pdau _]j ^a qoa` pkcapdan sepd i]_deja
ha]njejc pk ]_deara ] lna_eoa _h]ooe|_]pekj kb pda hejao kb `arahkliajp ai]eho* Ej pdeo s]u( ep
eo lkooe^ha pk gjks at]_phu sde_d ̤h]jcq]cao̥ _kilkoa ] patp ]j` ]llhu pk ikop ]llnklne]pa
pa_djemqao bkn atpn]_pejc nahe]^ha ejbkni]pekj bnki pdai*
5*- Kranreas
Sa lnaoajp ] skng bkn ]`r]j_ejc pda ]j]huoeo kb pda _kjpajpo kb `arahkliajp ai]eho* Sa ]ncqa
pd]p sa odkqh` jkp _na]pa ] oejcha ^]c sepd panio ej`eo_neiej]pahu _kiejc bnki j]pqn]h h]j)
cq]ca l]npo( _k`a bn]ciajpo( ai]eh oecj]pqnao( l]p_dao( ap_* ]j` pna]p pdai amq]hhu* Sa jaa` pk
na_kcjeva aranu h]jcq]ca ej ]j ai]eh pk aj]^ha pa_djemqao atlhkepejc pda la_qhe]nepeao kb a]_d
_]packnu* Pdeo skng _kjpne^qpao pk ] `aalan ]j`ikna `ap]eha` ]j]huoeo kb ai]eh _kiiqje_]pekj
]ikjc `arahklano ]j` eo ]hok ]llhe_]^ha pk oeieh]n ̤qjopnq_pqna`̥ `]p]*
Sa lnklkoa ]j ]llnk]_d( ^]oa` kj ] _ki^ej]pekj kb l]noejc pa_djemqao ]j` i]_deja ha]njejc
iapdk`o( pk _h]ooebu pda _kjpajpo kb `arahkliajp ai]eho ej |ra _]packneao6 j]pqn]h h]jcq]ca(
okqn_a _k`a( l]p_d( op]_g pn]_a( ]j` fqjg $patp pd]p `kao jkp ]`` r]hq]^ha ejbkni]pekj( oq_d ]o
]qpk)cajan]pa` `eo_h]eiano( ]qpdkno̢ oecj]pqnao( kn annkjakqo _d]n]_pano%* Kqn pa_djemqa skngo
]p pda heja harah( sde_d̟^u ejola_pejc dqj`na`o kb ai]eho̟sa bkqj` pk ^a pda ]llnklne]pa
cn]jqh]nepu bkn ai]eh _kjpajp _h]ooe|_]pekj* Sa _na]pa` ] sa^ ]llhe_]pekj pk i]jq]hhu _h]ooebu
ai]eh _kjpajp ej pda _dkoaj _]packneao* Sa _h]ooe|a` ] op]peope_]hhu oecje|_]jp oap kb ai]eho bnki
bkqn FқҰқ KOO ouopaio( qoa` pk ar]hq]pa pda ]__qn]_u kb kqn ]llnk]_d*
?kjpne^qpekjo kb pda _d]lpan* Ej pdeo _d]lpan( sa lnaoajp pda bkhhksejc _kjpne^qpekjo6
̩ Sa e`ajpebu pd]p `arahkliajp ai]eho ]na _kilkoa` kb ] jqi^an kb h]jcq]cao pd]p d]ra pk ^a na_kc)
jeva` pk aj]^ha oq^oamqajp ]`)dk_ ]j]huoao* Saikper]pa pda eilknp]j_a kb pdaskng lnaoajpa`
ej pdeo _d]lpan ej pda jatp oa_pekj*
̩ Sa _na]pa ] jkrah ]llnk]_d pd]p bqoao eoh]j` l]noejc ]j` i]_deja ha]njejc pa_djemqao bkn _h]ooe|_])
pekj kb ai]eh hejao* Kqn ]llnk]_d( j]ia`Iүҝҝқ( eo ]^ha pk lanbkni ]qpki]pe_ _h]ooe|_]pekj
kb pda _kjpajp kb `arahkliajp ai]eho ejpk |ra h]jcq]ca _]packneao6 j]pqn]h h]jcq]ca patp(
okqn_a _k`a bn]ciajpo( op]_g pn]_ao( _k`a l]p_dao( ]j` jkeoa*
̩ Sa _na]pa ] sa^ ]llhe_]pekj pk i]jq]hhu _h]ooebu ai]eh _kjpajp* Sa atpaj` pda IңҦҟҬ Cқҧҟ ^u
_na]pejc ] jkrah qoan ejpanb]_a ]j` ]``ejc jas ba]pqnao*
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?d]lpan 5 ?h]ooe|_]pekj kb Hejao ej @arahkliajp Ai]eho
(1)  Alice wrote:
(2)  > On Mon 23, Bob wrote:
(3)  >> Dear list,
(4)  >> When starting up ArgoUML on my MacOS X system (Java 2)  
(5)  >> it throws a NullPointerException very soon. You'll find the 
(6) >> trace below. I hope someone knows a solution. Thanks a lot!
(7) >> Exception in thread "main" java.lang.NullPointerException
(8) >> at
(9) >> javax.swing.event.SwingSupport.fireChange(SwingChange.java)
(10)>> at javax.swing.AbstractAction.setEnabled(AbstractAction.java)
[...]
(11)>> at uci.uml.Main.main(Main.java:148)
(12)> I'm sorry I can't help you Bob but thanks for sharing the stack...
(13)> Alice.
(14)> -- 
(15)> "Beware of programmers who carry screwdrivers." --L. Brandwein
(16)Alice, I believe we must change Explorer.java to fix Bob's problem:
junkNL text patch stack tracesource code
(17) public void setEnclosingFig(Fig each) {
(18)  super.setEnclosingFig(each);
(19)  if (each != null || (each.getOwner() instanceof MPackage)) {
(20)   m = (MPackage) each.getOwner(); }
(21)The problem is in the condition, I attach the diff with this version:
(22)--- src/org/argouml/ui/explorer/Explorer.java (revision 14338)
(23)+++ src/org/argouml/ui/explorer/Explorer.java (working copy)
(24)@@ -147,1 +147,1 @@
[...]
(25)    super.setEnclosingFig(each);
(26)  - if (each != null || (each.getOwner() instanceof MPackage)) {
(27)  + if (each != null && (each.getOwner() instanceof MPackage)) {
(28)    m = (MPackage) each.getOwner(); }
(29)I hope this change is fine by you, if so, please apply it =)
(30)Cheers, Carl.
(31)-- I used to have a sig, but it took up much space so I got rid of it!
(32)---------------------------------------------------------------------
(33) To unsubscribe, e-mail: dev-...@argouml.tigris.org
(34) For additional commands, e-mail: dev-...@argouml.tigris.org
Becqna 5*-6 At]ilha `arahkliajp ai]eh sepd ieta` _kjpajp
̩ Sa lnk`q_a ] ^aj_di]ng pk ar]hq]pa pda _h]ooe|_]pekj kb ai]eh hejao ejpk |ra _]packneao( e*a*( j]pqn]h
h]jcq]ca( okqn_a _k`a( l]p_d( op]_g pn]_a( ]j` jkeoa* Kqn ^aj_di]ng ba]pqnao ikna pd]j -(0,,
ai]eho _kilneoejc ]hikop 25(,,, i]jq]hhu _h]ooe|a` hejao*
Opnq_pqna kb pda _d]lpan* Ej Oa_pekj 5*. sa ikper]pa kqn skng ]j` odks dks ep _]j eilnkra
okbps]na ]j]huoao* Ej Oa_pekj 5*/ sa odks dks sa _khha_pa` ]j` i]jq]hhu ]jjkp]pa` pda ai]eh
`]p]* Ej Oa_pekj 5*0 sa `ap]eh kqn _h]ooe|_]pekjiapdk`o ]j` pdaen ar]hq]pekj* Sa `eo_qoo pdna]po
pk r]he`epu ej Oa_pekj 5*1* Ej Oa_pekj 5*2 sa `ao_ne^a pda nah]pa` skng* Sa oqii]neva kqn _kjpne)
^qpekjo ]j` _kj_hq`a ej Oa_pekj 5*3*
5*. Ikper]pekj
Becqna 5*- odkso pda ^k`u kb ]j at]ilha `arahkliajp ai]eh* @qa pk pda r]neapu kb h]jcq]cao
qoa`( eb sa _kjoe`an pda _kjpajp kb oq_d ai]eh ]o ] oejcha ^]c kb skn`o( sa sehh k^p]ej ] ikphau
oap kb }]ppaja` panio sepdkqp ] _ha]n _kjpatp( pdqo oaranahu na`q_ejc mq]hepu ]j` ]ikqjp kb
]r]eh]^ha ejbkni]pekj* Ejranoahu( ^u ]qpki]pe_]hhu `eopejcqeodejc pda l]npo _kilkoejc pda ai]eh(
sa oqllknp i]ju p]ogo( oq_d ]o6
Pn]_a]^ehepu Na_kranu* Ej Becqna 5*-( pda ai]eh eo nabannejc pk oaran]h _h]ooao $a*c*( -AIM( &IG(
]j` -0AC°AGE%( ^qp kjhu pda _h]oo %VOKNQEQ eo _nepe_]h pk pda `eo_qooekj6 Ep _]qoao ] b]ehqna ]j`
pda ai]eh̢o ]qpdkn _d]jca` ep pk lnkre`a ] okhqpekj* Sa na]heva pda eilknp]j_a kb %VOKNQEQ ^u
na]`ejc pda JH heja -2* Sdeha ]j]huvejc ai]eho bkn lnkcn]i _kilnadajoekj $oaa ?d]lpan 2%( sa
kbpaj bkqj` pdeo l]ppanj6 =npeb]_po iajpekja` ej j]pqn]h h]jcq]ca l]npo kb ai]eho ]na ikna naha)
r]jp pk pda `eo_qooekj pd]j ]npeb]_poiajpekja` ej kpdan _kjpatpo $a*c*( op]_g pn]_ao%* = pn]_a]^ehepu
iapdk` ^]oa` kj ^]co kb skn`o $a*c*( pdkoa lnaoajpa` ej ?d]lpan 0% _]jjkp na_kcjeva sdapdan
nabanaj_ao pk ]npeb]_po ]lla]n ej ] j]pqn]h h]jcq]ca _kjpatp( pk ej_na]oa pda hejg nahar]j_a* Oq_d
] iapdk` _]j kjhu qoa pda jqi^an kb k__qnnaj_ao pk saecdp ikna _anp]ej panio W-./Y( ha]`ejc
-2,
5*/ @]p] ?khha_pekj ]j` ?h]ooe|_]pekj
pk eilna_eoa naoqhpo* Ej Becqna 5*-( ] saecdpejc ^]oa` kj k__qnnaj_ao skqh` cera pda ikop nah)
ar]j_a pk _h]oo -0AC°AGE $iajpekja` 1 peiao%( sde_d eo ]_pq]hhu i]ncej]h pk pda `eo_qooekj* >u
na_kcjevejc pda _kjpatp ej sde_d ] pani ]lla]no( kja _]j ahe_ep saecdpo bkn skn`o ]lla]nejc ej ] `k_qiajp
`uj]ie_]hhu ]j` ikna ]__qn]pahu( eilnkrejc pda pn]_a]^ehepu hejgo̢ mq]hepu ]j` cerejc ikna ejbkni]pekj
pk pda qoan*
OpklSkn`oNaikr]h* Pk ^appan _d]n]_paneva `k_qiajpo( EN naoa]n_d ejrepao pk naikra opklskn`o(
e*a*( ranu _kiikj skn`o W-./Y( pdqo saecdpejc ikna pda la_qhe]n panio kb ] `k_qiajp* Pdeo
]llnk]_d eo haoo ^aja|_e]h sdaj ]llhea` pk `arahkliajp ai]eho6 >u naikrejc opkl skn`o( kja
na`q_ao pda jkeoa ej j]pqn]h h]jcq]ca l]npo( ^qp ]hok `ahapao ejbkni]pekj ej l]npo sepd ] `e{anajp
rk_]^qh]nu $a*c*( okqn_a _k`a%* Bkn at]ilha( `ahapejc pda opkl skn` ̤a]_d̥ bnki pda _kjpajp kb
Becqna 5*- ia]jo ]hok `ahapejc ] r]ne]^ha j]ia ej ] _k`a bn]ciajp $hejao -3̞.,% ]j` ] l]p_d $.1̞
.4%* Pdeo eo oq^klpei]h( oej_a r]ne]^ha j]iao lnkre`a nahar]jp ejbkni]pekj W---Y* Oeieh]nhu( sa
`ahapa eilknp]jp ejbkni]pekj sdaj sa naikra lnkcn]iiejc h]jcq]ca gauskn`o bnki j]pqn]h
h]jcq]ca* >u na_kcjevejc pda `e{anajp l]npo pd]p _kilkoa ]j ai]eh( kja _]j qoa `e{anajp _kiikj panio
naikr]h pa_djemqao( pdqo atlkoejc pda ikop nahar]jp ejbkni]pekj*
=npeb]_p Oqii]nev]pekj* @qa pk pda ]ikqjp kb `]p] lnk`q_a` `qnejc ] ouopai̢o arkhqpekj(
naoa]n_dano ejraopec]pa` dks pk atlkoa kjhu pda oecje|_]jp l]npo pk na`q_a ejbkni]pekj kranhk]`
$a*c*( W-2,Y%* Pda lnklkoa` pa_djemqao ]na p]ehkna` pk ola_e|_ pulao kb ]npeb]_p $a*c*( _k`a W45Y(
j]pqn]h h]jcq]ca `k_qiajpo W55Y% ]j` _]jjkp ^a ]llhea` pkieta` `k_qiajpo( oq_d ]o ai]eho* >u
na_kcjevejc pda `e{anajp l]npo kb ]j ai]eh( kja _]j qoa pda ikop oqepa` oqii]nev]pekj pa_djemqa ]__kn`ejc
pk a]_d l]np̢o pula ]j` atpn]_p _knna_p ejbkni]pekj*
B]_p Atpn]_pekj* Pk gjks pda b]_po atlnaooa` ej _k`a bn]ciajpo( l]p_dao( kn op]_g pn]_ao( kja _]j
qoa ]` dk_ l]noano* Ej Becqna 5*-( qoejc ] l]noan bkn l]p_dao( kja na_kcjevao pd]p pda |ha ^aejc
ik`e|a` eo %VOKNQEQ $hejao ..̞./%* Oeieh]nhu( j]pqn]h h]jcq]ca patp _]j ^a ]j]huva` sepd JHL
pa_djemqao W-,-Y* Dksaran( ]` dk_ l]noano _]jjkp ^a ]llhea` pk ieta` _kjpajp( ^a_]qoa pdau ]na
jkp nk^qop ajkqcd pk i]j]ca qjatla_pa` `]p]* >u `eopejcqeodejc pda pula kb a]_d ai]eh heja( sa _]j
atlhkep ]` dk_ ]j]huoeo pa_djemqao pk atpn]_p lna_eoa ejbkni]pekj*
Jkj)aooajpe]h Ejbkni]pekj Naikr]h* Ej Becqna 5*-( 4 hejao kqp kb /0 _kjp]ej ennahar]jp `]p]̞
̤fqjg̥* Lnarekqo naoa]n_d ej`e_]pa` pd]p okia _d]jcao ej ranoekj deopknu ]na jkp aooajpe]h( ]j`
pd]p pdaen `apa_pekj ]j` |hpanejc _]j eilnkra _d]jca)^]oa` ]j]huoeo pa_djemqao W-,.Y* Oeieh]nhu(
pda `apa_pekj ]j` naikr]h kb fqjg bnki ai]eh _kjpajp ej_na]oa pda `]p] mq]hepu W/.Y( pdqo eilnkr)
ejc pda mq]hepu kb ]j]huoao* >u na_kcjevejc pda jkeoa ej ai]eho( pda eilknp]jp `]p] aiancao( eilnkrejc
pda ejbkni]pekj atpn]_pekj mq]hepu*
5*/ @]p] ?khha_pekj ]j` ?h]ooe|_]pekj
Oej_a sa opnera bkn `areoejc ] iapdk` bkn nahe]^hu ]j` lna_eoahu _h]ooebuejc ai]eh hejao( sepd pda
]ei kb eilnkrejc `]p] mq]hepu ]j` _kilnadajoekj( sa jaa` `]p] oapo pd]p ]na ]__qn]pa( _kilna)
dajoera( ]j` kb op]peope_]hhu oecje|_]jp oevao* Pdeo eo _nepe_]h bkn pda r]he`]pekj ]j` ha]`o pk ikna
nahe]^ha pn]ejejc bkn pda oqlanreoa` _h]ooe|_]pekj iapdk`o* Pk pdeo ]ei( sa atpaj`a` pda IңҦҟҬ
Cқҧҟ $oaa Oa_pekj /*.*-% pk ]ooeop pda i]jq]h _h]ooe|_]pekj kb ai]eh _kjpajp ej _]packneao*
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5*/*- @]p] ?khha_pekj
@e{anajp okbps]na ouopaio kbpaj qoa `e{anajp ]llhe_]pekjo pk i]j]ca ai]eh nalkoepkneao* Sa
p]_gha` pdeo qoejc kqn eooqa ^u eilknpejc `]p] qoejc kqn IңҦҟҬ eilknpan bkn IқҬҥIқңҦ $oaa
Oa_pekj /*.*-%*
P]^ha 5*-6 Ai]eh `]p] oapo qoa` ej pda atlaneiajp( ^u ouopai
System EmailsPopulation Filtered Sample
ArgoUML 25,538 25,538 379
Freenet 23,134 23,134 378
JMeter 24,005 5,814 361
Mina 21,384 14,499 375
Total 94,061 68,985 1,493
P]^ha 5*- odkso pda bkqn okbps]na ouopaio ]j` i]ehejc heopo sa _kjoe`ana` $bkn ikna ejbkni])
pekj kj pda ouopaio oaa Oa_pekj /*0%* Sa oaha_pa` qjnah]pa` ouopaio aiancejc bnki pda _kjpatp
kb `e{anajp bnaa okbps]na _kiiqjepeao( e*a*( =l]_da( =ҬҡҩQIH( ]j` BҬҟҟҨҟҮ* Pda `arahkliajp
ajrenkjiajp ]j` l]n]`ecio( ]j` pda qo]ca kb pda i]ehejc heopo ]na hegahu pk `e{an( pdqo iep)
ec]pejc atpanj]h r]he`epu pdna]po* Sa eilknpa` ]hh pda iaoo]cao op]npejc bnki pda i]ehejc heop
ej_alpekj $oa_kj` _khqij ej P]^ha 5*-% pk pda aj` kb .,-,* Pda kjhu lna)lnk_aooejc _kj`q_pa`
kj pda ai]eho s]o |hpanejc kqp iaoo]cao ]qpki]pe_]hhu cajan]pa` ^u ^qc pn]_gejc ouopaio ]j`
ranoekjejc ouopaio( oej_a pdau d]ra ]j a]oehu l]noa]^ha opnq_pqna pd]p _]j ^e]o pda naoqhpo*
Bnki a]_d |hpana` i]ehejc heop( sa atpn]_pa` op]peope_]hhu oecje|_]jp o]ilha oapo $h]op _khqij(
P]^ha 5*-%( sde_d sana qoa` ^u pda ]llnk]_d sepdkqp ]ju lna)lnk_aooejc kj pda patp* Oej_a sa
d]` jk lnekn gjksha`ca kj pda `eopne^qpekj kb heja _]packneao ej pda lklqh]pekjo( sa klpa` bkn
oeilha n]j`ki o]ilhejc W-5/Y pk le_g pda ai]eho* Pda _dkoaj oevao d]ra ] 51! _kj|`aj_a harah
]j` ] 1! annkni]ncej $oaa Oa_pekj 0*. bknikna ejbkni]pekj ]^kqp o]ilha oeva `apaniej]pekj%*
5*/*. @]p] ?h]ooe|_]pekj
Pk paop kqn ]llnk]_d ]j` pn]ej oqlanreoa` i]_deja ha]njejc _h]ooe|ano( sa jaa`a` pk i]jq]hhu
_h]ooebu pda -(05/ o]ilha ai]eho* Pk a]oa pdeo i]jq]h p]og ]j` ]hhare]pa epo annkn)lnkjajaoo( sa
`areoa` IқңҦLҟҟҥ( ] sa^ ]llhe_]pekj sneppaj ej OҧқҦҦҮқҦҥ ]j` ai^a``a` ej kqn IңҦҟҬ pkkhoap
$oaa Oa_pekj /*.*-%*
Becqna 5*. odkso IқңҦLҟҟҥ̢o i]ej sej`ks( ]o ep ]lla]no ej ] sa^ ^nksoan ]bpan ] qoan oaha_po ]
i]ehejc heop kb ejpanaop ]j` pda ]llhe_]pekj atpn]_po ] n]j`ki ai]eh ]ikjc pdkoa jkp ]qpki]pe)
_]hhu |hpana`* IқңҦLҟҟҥ `eolh]uo pda ai]eh iap]`]p] $Lkejp -%( ]j` _kjpajp $Lkejp .% sepd ranpe_]h
^]no pk odks ej`ajp]pekj haraho ]j` ej_na]oa na]`]^ehepu*
Qoano _kj`q_p pda _h]ooe|_]pekj p]og ]p pda _d]n]_pan harah6 Pk h]^ah ] ^hk_g( pdau $-% _he_g kj
op]npejc ]j` aj`ejc _d]n]_pano( $.% ranebu pda _knna_pjaoo kb pda oaha_pekj $sde_d eo odksj ej ]
uahhks ^]_gcnkqj`%( ]j` $/% ]llhu pda ]llnklne]pa _]packnu( aepdan ^u _he_gejc kj ] ^qppkj ej
pda habp iajq $Lkejp /%( kn ^u qoejc gau^k]n` odknp_qpo* Pda _d]n]_pan cn]jqh]nepu lnkre`a` qo
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Becqna 5*.6I]ehlaag6 kqn sa^ ]ll bkn _h]ooebuejc ai]eh _kjpajp
pda ^]oeo pk `a_e`a sde_d cn]jqh]nepu s]o ]llnklne]pa bkn pda ]qpki]pe_ _h]ooe|_]pekj( e*a*( heja
cn]jqh]nepu $oaa Oa_pekj 5*/*/%*
Sdaj qoano dkran sepd pda ikqoa kj ]ju _d]n]_pan ej pda ai]eh _kjpajp ]na] $Lkejp .%( pda _d]n)
]_pan bkjp oeva pnelhao $Lkejp 0%* =__kn`ejc pk Beppo̢ H]s W--5Y( pdeo a]oao pda oaha_pekj( pdqo `a)
_na]oejc b]pecqa ]j` annkno*
Kj_a ]j ai]eh eo _kilhapahu _h]ooe|a`( pda qoan _he_go kj RATE $Lkejp 1% ]j` IқңҦLҟҟҥ hk]`o
]jkpdan n]j`ki ai]eh ]ikjc pdkoa jkp uap _h]ooe|a`* Pda R°IO hejg ]hhkso pda qoan pk ha]ra kqp
jkj)r]he` ai]eho pd]p sana jkp naikra` ^u pda ]qpki]pe_ |hpanejc ld]oa* Pda pkl iajq $Lkejp
2% ]hhkso qoano pk _d]jca i]ehejc heop kn pneccan pda eilknpan*
Psk cn]`q]pa opq`ajpo bnki pda NARA=H Naoa]n_d Cnkql ]p pda Qjeranoepu kb Hqc]jk( sepd
oaran]h ua]no kb FқҰқ lnkcn]iiejc atlaneaj_a( _kj`q_pa` pda i]jq]h _h]ooe|_]pekj p]og kj psk
`eopej_p oapo kb ai]eho* Sa ar]hq]pa` pda ejpan)n]pan ]cnaaiajp ^u ]ogejc pdai pk ]hok _h]ooebu 1!
kb pda ai]eho ]j]huva` ^u pda kpdan lanokj* Ej pdeo o]ilha( sa bkqj` -. jkj)_kj_kn`]jp hejao
$haoo pd]j ,*.!%*
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5*/*/ @]p] @eopne^qpekj
P]^ha 5*.6@eopne^qpekj kb pda _]packneao lan heja( ^u ouopai
ArgoUML Freenet JMeter Mina Total
NL Text 10,945 47.2% 7,923 59.6% 7,778 41.8% 6,496 51.2% 33,142 48.9%
Junk 11,122 47.9% 4,096 30.8% 9,734 52.3% 4,633 36.5% 29,585 43.6%
Patch 470 2.0% 986 7.4% 339 1.8% 287 2.3% 2,082 3.1%
Source Code 304 1.3% 29 0.2% 591 3.2% 990 7.8% 1,914 2.8%
Stack Trace 364 1.6% 254 1.9% 165 0.9% 286 2.3% 1,069 1.6%
Total 23,205 13,288 18,607 12,692 67,792
P]^ha 5*. nalknpo _]packneao̢ `eopne^qpekjo ej pda o]ilha oapo* Ikop hejao ]naJH7ikna pd]j /,!kb
hejao ]na fqjg( pdqo opnaooejc pda eil]_p kb jkeoa kj ai]eh `]p]7 pda bnamqaj_u kb kpdan _]packneao
eo hksan ]j` pda n]jgejc _d]jcao ]__kn`ejc pk pda i]ehejc heop* Pda `e{anajp _kilkoepekj kb pda
ai]eh oapo̢ _kjpajpo na}a_po pda `e{anajp qo]ca kb i]ehejc heopo ]ikjc pda _kiiqjepeao* Okia
hejao ]na du^ne`6 pdau ^ahkjc pk ikna pd]j kja _]packnu( ]j` ]na ikophu _kilkoa` kb fqjg jkp
oal]n]pa` ^u pda JH patp* Pdau ]__kqjp bkn haoo pd]j 1! kb pda lklqh]pekj $e*a*( /(/2. hejao%* Pk
iepec]pa pda ^e]o ej pda atlaneiajp sa ej_hq`a pdai ]o oal]n]pa` ejop]j_ao*
5*0 Atlaneiajp
Sa _na]pa` ] jqi^an kb pa_djemqao ^]oa` kj e`a]o c]pdana` ^kpd bnki pda EN |ah`( sde_d sa
naod]la` ]j` ]`]lpa`( ]j` bnki h]jcq]ca lnkcn]iiejc l]noejc* Araj pdkqcd pda pa_djemqao
_]j ^a qoa` ej eokh]pekj( sa ]_deara` pda ^aop naoqhpo ^u _na]pejc ] qje|a` ]llnk]_d $`ap]eha` ej
Oa_pekj 5*0*1%*
5*0*- Pani >]oa` ?h]ooe|_]pekj
̤Ikop _qnnajp EN ouopaio ]na ^]oa` kj ] gej` kb atpnaia ranoekj kb _kilkoepekj]h oai]jpe_o ej sde_d pda
ia]jejc kb ] `k_qiajp naoe`ao okhahu ej pda oap kb skn`o ep _kjp]ejo̥ W-,-Y6 Ej EN ouopaio( `k_qiajpo
]na _kjoe`ana` ]o ^]co kb skn`o( sdana oujp]_pe_ ejbkni]pekj( kn`anejc( ]j` _kjopepqaj_u kb pda
skn`o lh]u jk nkha ej `apaniejejc pdaen ia]jejc* Ej ln]_pe_a( pdeo eo pda o]ia ]o ra_pkn ol]_a
ik`ahejc( sde_dsa qoa` ej ?d]lpan 06 A]_d `k_qiajp eo ik`aha` ]o ] ra_pkn kb ba]pqnao( sde_d
_knnaolkj` pk panio ej pda _knlqo rk_]^qh]nu* Bkn at]ilha( eb sa _kjoe`an ] `k_qiajp $d%( pda
_]n`ej]hepu kb pda rk_]^qh]nu $|C|%( ]j` dks i]ju peiao a]_d pani $ti% k__qno ej d( sa _kqh`
`a|ja pda `k_qiajp ra_pkn ]o ej Amq]pekj 0*1*
Pdeo ra_pkn ik`ahejc d]o ^aaj se`ahu qoa` sepd oqlanreoa` i]_deja ha]njejc ]hcknepdio pk
]_deara ranu a{a_pera naoqhpo ej ]qpki]pe_ patp _h]ooe|_]pekj W-./7 -32Y* Sa cnkqj` pda |nop pa_d)
jemqao kj pda o]ia ^]oeo6 Sa _kjoe`an hejao ]o ra_pkno kb panio ]j` qoa i]_deja ha]njejc bkn
pdaen _h]ooe|_]pekj $]o ej Becqna 5*/%
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5*0 Atlaneiajp
p- p. p/ p0 · · · p?
H- 0 1 3 0 · · · 0
H. 0 0 1 0 · · · 2
*** *** *** *** *** · · · ***
HJ 0 0 1 2 · · · 1
Becqna 5*/6 Hejao ik`aha` ]o ra_pkn kb pani)ba]pqnao
Ej pda bkhhksejc sa `ao_ne^a ]j` ikper]pa kqn _dke_ao ej panio kb pda qoa` i]_deja ha]njejc
pa_djemqa ]j` ra_pkn ba]pqnao $e*a*( panio%( sde_d _]jjkp ^a ^]oa` kj naoqhpo bnki pda EN |ah`( ]o
pdau naban pk kpdan `ki]ejo ]j` _h]ooe|_]pekj p]ogo*
I]_deja)Ha]njejc Iapdk`* Sa ailhkuJ]Ïra >]uao( ] iapdk` kb oqlanreoa` ha]njejc $e*a*( i]_deja
ha]njejc ]hcknepdio pd]p qoa _h]ooe|a` pn]ejejc at]ilhao pk ejban pda _h]ooe|_]pekj bqj_pekj%*
J]Ïra >]uao naheao kj pda _kj`epekj]h ej`alaj`aj_a ]ooqilpekj6 Pda lnaoaj_a kb ] ba]pqna eo qjna)
h]pa` pk pda k__qnnaj_a kb pda kpdan ba]pqnao* Araj pdkqcd pda ]ooqilpekj eo ] opnkjc oeilhe|)
_]pekj( pda iapdk` kbpaj kqplanbknio ikna okldeope_]pa` pa_djemqao W-,-Y7 ej l]npe_qh]n ej patp
_h]ooe|_]pekj( J]Ïra >]uao ]_dearao oecje|_]jp naoqhpo W0.Y* =j ]ooap kb J]Ïra >]uao eo epo hej)
a]n _kilhatepu( sde_d ]hhkso pn]ejejc ]j` _h]ooe|_]pekj pk ^a lanbknia` a{e_eajphu( araj sepd ]
ranu h]nca jqi^an kb ba]pqnao*
Pda iapdk` qoao >]uao̢ nqha W-,-Y pk _kilqpa pda lnk^]^ehepu pd]p ] heja l( i]`a kb tk panio(
^ahkjco pk _h]oo c6
P (c|l) ≈ P (c)
∏
k
P (tk|c) $5*-%
Ep _kilqpao pda lkopanekn lnk^]^ehepu P (ci|l) bkn a]_d _h]oo ]j` _dkkoao pda kja sepd pda decdaop
lnk^]^ehepu* Pdeo eo pda i]teiqi ] lkopanekne $I=L% dulkpdaoeo W-,-Y6
CMAP = ]nc i]t
cj∈C
P (c|l) ≈ ]nc i]t
cj∈C
P (c)
∏
k
P (tk|c) $5*.%
Eb sa s]jp pk _h]ooebu pda heja d = ̡̡Alice wrote :̥ ]o text( junk( kn code( pda ]hcknepdi |nop
_kilqpao pda lnk^]^ehepeao ]o6 P (text|l) = 0.43( P (junk|l) = 0.55 ]j` P (code|l) = 0.02( pdaj
oaha_po pda r]hqa ,*11( pdqo _h]ooebuejc l ]o junk*
Ceraj pda decd jqi^an kb lnk^]^ehepu iqhpelhe_]pekj lanbknia`( pda _]h_qh]pa` r]hqao i]u ^a)
_kia pkk oi]hh pk ^a nalnaoajpa` ^u }k]p jqi^ano6 Pdeo i]u ejpnk`q_a pda neog kb qj`an}ks*
Pk ]rke` pdeo eooqa( J]Ïra >]uao _kilqpao pda r]hqao ]o hkc]nepdio* Iknakran( sdaj ] pani
`kao jkp k__qn ej pda pn]ejejc paop( pda _]h_qh]pa` lnk^]^ehepu skqh` ^a vank( pdqo J]Ïra >]uao
]hok ]llheao ] H]lh]_e]j oikkpdejc pk pda lnk`q_p*
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Oaha_pekj kb pda Panio* Pda oaha_pekj kb pda panio eo aooajpe]h pk pda necdp bqj_pekjejc kb pdeo
]llnk]_d* Pdeo eo dks sa _kjoe`ana` pda panio6
Skn`o* Pdau ]na pda bqj`]iajp]h pkgajo kb ]hh pda h]jcq]cao sa s]jp pk _h]ooebu* Sa fq`ca pda
skn`o ej kqn _knlqo kb 23(35. jkj)ailpu hejao pk ^a lnklan ba]pqnao bkn heja ik`ahejc*
?kjpn]nehu pk ikop EN iapdk`o( sa `k lanbkni jaepdan opkl skn` naikr]h $e*a*( at_hq`ejc
ranu _kiikj skn`o%( ]o sa atla_p ranu bnamqajp skn`o pk ^a nalnaoajp]pera kb ] _h]oo
$a*c*( FқҰқ gauskn`o ej _k`a%( jkn opaiiejc $e*a*( _khh]loejc pda iknldkhkce_]h r]ne]jpo kb
] skn`%( ]o sa atla_p okia r]ne]jpo pk ^a ikna _d]n]_paneope_ kb _anp]ej _h]ooao $a*c*( ran^
pajoao ej JH patp%*
Lqj_pq]pekj* Sa iqop `eopejcqeod hejao sneppaj ej h]jcq]cao sepd `e{anajp oujp]tao( pdqo sa
_kjoe`an lqj_pq]pekj pk ^a ] r]hq]^ha ]ola_p* Qjhaoo pda lqj_pq]pekj i]ngo ]na oal]n]pa`
^u skn`o kn ol]_ao $a*c*( pda `kpo ej JATAVRUIMG( ]na psk k__qnnaj_ao kb pda ba]pqna
JATAVRUIMG%( sa _kjoe`an pdai ]o ] oejcha pani( pdqo na_kcjevejc ola_e]h _d]n]_pano(
oq_d ]o JATAVRUIMG  ej heja .0 ej Becqna 5*-* Sa `k jkp _kjoe`an ai]eh nalhu pdna]`ejc
_d]n]_pano $a*c*(  ]j`  ej hejao .)-1 ej Becqna 5*-% ]p pdeo lkejp( ]o pdau `k jkp d]ra ]
`a|jepa nkha bkn heja _h]ooe|_]pekj*
>e)cn]io* J]Ïra >]uao naheao kj pda _kj`epekj]h ej`alaj`aj_a ]ooqilpekj( sde_d i]gao pda
ik`ahejc kb JH patp ba]pqnao ba]oe^ha* Dksaran( pda kpdan _kjoe`ana` h]jcq]cao d]ra ]
opne_pan oujp]t sdana l]ppanjo kb panio ]lla]n pkcapdan $a*c*( ̤lq^he_ rke`̥ ej _k`a%* Pk
ik`ah pdeo `alaj`aj_u _d]n]_paneope_ kb okia panio( pdqo ]hok na`q_ejc pda jac]pera ab)
ba_po kb J]Ïra >]uao̢ ]ooqilpekj( sa ]hok _kjoe`an ^e)cn]io $e*a*( l]eno kb panio ]lla]nejc
kja ]bpan pda kpdan%*
?kjpatp* =hh pda ba]pqnao _kjoe`ana` ok b]n ]na atpn]_pa` kjhu bnki pda heja qj`an _h]ooe|_]pekj*
Dksaran( okia kb pda _kjoe`ana` _h]ooao $e*a*( l]p_d ]j` op]_g pn]_a% d]ra ] opnq_pqna na_)
kcjev]^ha kjhu ^u _kjoe`anejc oqnnkqj`ejc hejao* Bkn at]ilha( heja -4 ]j` heja .1 d]ra pda
o]ia _kjpajp( pdqo _]j ^a i]lla` pk pda _knna_p _h]oo kjhu _kjoe`anejc pda _kjpatp hejao*
Naoa]n_dano lnklkoa` pk okhra ] oeieh]n lnk^hai ^u ]``ejc ba]pqnao sepd _d]n]_paneope_o
kb hejao _hkoa pk pda kja qj`an _h]ooe|_]pekj W0/7 -41Y* Sa ]`]lp pdeo ]llnk]_d pk kqn _]oa
]j` _kjoe`an sd]p ]lla]no ej pda lna_a`ejc ]j` bkhhksejc hejao* Bkn at]ilha( ej ]``epekj
pk   ( sa d]ra pda ba]pqnao   KIME"EFNQE( ]j`   KIME!F¯EQ*
P]^ha 5*/6 Naoqhpo sepd pani ^]oa` _h]ooe|_]pekj( ^u ba]pqna oapo
Number
of Features
10-fold cross validation Mailing list cross validation
Correct Lines Impr. sig. Correct Lines Impr. sig.
Words 12,658 46,555 68.6% 46,056 67.9%
Words, Punctuation 19,384 62,938 92.8% p < 0.001 58,172 85.8% p < 0.001
Words, Punctuation, 
Bi-grams 145,187 63,413 93.5% p < 0.001 58,568 86.4% p < 0.001
Words, Punctuation, 
Bi-grams, Context 435,561 63,708 93.9% p < 0.001 60,580 89.4% p < 0.001
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Heja Ik`ahejc* =bpan `a|jejc pda ]bknaiajpekja` ba]pqnao( sa ik`aha` a]_d heja ]o ra_pkn ] kb
n+ 1 `eiajoekjo* Pda |nop n ahaiajpo ]na pda _dkoaj ba]pqnao( sdeha pda h]op kja eo pda i]jq]h
_h]ooe|_]pekj r]hqa $a*c*( OA¯CH%* Pda |nop _khqij kb P]^ha 5*/ odkso pda r]hqao kb n ]__kn`ejc
pk pda _kjoe`ana` oq^oap kb ba]pqnao* A]_d ba]pqna eo lklqh]pa` sepd pda _knnaolkj`ejc pani̢o
k__qnnaj_ao ej pda heja $a*c*( eb pda ba]pqna ti op]j`o bkn pda pani ̤lq^he_̥( ]j` pda heja l _kjp]ejo
psk k__qnnaj_ao kb ep( pdaj ej vl( sa d]ra ti(l) = 2%* Sdaj ] heja _kjp]ejo panio pd]p ]na jkp
i]lla` ]o ba]pqna( pdau ]na `eo_]n`a`*
5*0*. Pn]ejejc ]j` Paopejc
Oej_a sa qoa ] oqlanreoa` i]_deja ha]njejc ]hcknepdi( sa jaa` pk pn]ej ep kj _h]ooe|a` `]p]*
Sa qoa psk `e{anajp ]llnk]_dao bkn pn]ejejc pda ik`ah ]j` odks dks pdeo ]{a_po pda naoqhpo
sdaj paopejc kb pda ik`ah̢o ]__qn]_u* Pk ar]hq]pa pda ik`ah̢o ]__qn]_u( sa _kqjp pda jqi^an
kb _knna_phu _h]ooe|a` hejao ]j` sa qoa pda EN iapne_o lnaoajpa` ej Oa_pekj 0*.*06 lna_eoekj $Amq])
pekj 0*.%( na_]hh $Amq]pekj 0*/%( ]j` B)ia]oqna $Amq]pekj 0*0%* TP $pnqa lkoeperao% ]na _knna_phu
_h]ooe|a` hejao( FP $b]hoa lkoeperao% ]na jkp _knna_phu _h]ooe|a` hejao*
Paj)Bkh` Opn]pe|a` ?nkoo)R]he`]pekj* =o ] |nop opal( sa ]llhu -,)bkh` opn]pe|a` _nkoo r]he`]pekj
W-5/Y6 Sa olhep pda `]p]oap ej -, bkh`o( qoa 5 bkh`o $5,! kb pda hejao% pk pn]ej pda lna`e_pekj ik`ah(
]j`qoa pda nai]ejejc bkh` pk paop pdaik`ah̢o ]__qn]_u* Pdeo lnk_aoo eo nala]pa` -, peiao nkp]pejc
pda pn]ejejc ]j` paopejc bkh`o* Pda `eopne^qpekj kb _h]ooao eo galp amq]h ej pn]ejejc ]j` paop oapo*
?khqijo . ]j` / ej P]^ha 5*/ odks pda naoqhpo* A]_d oq^oap kb ba]pqnao ]``o ejbkni]pekj pd]p
ej_na]oao pda naoqhpo ej ] oecje|_]jp s]u $_khqij /%* Sdaj _kjoe`anejc ]hh pda ba]pqnao( pda n]pek
kb _knna_phu _h]ooe|a` ejop]j_ao na]_dao ]hikop 50!*
I]ehejc Heop ?nkoo)R]he`]pekj* @e{anajpi]ehejc heopo `eo_qoo ]^kqp `e{anajp ouopaio ]j` ]na hegahu
pk qoa `e{anajp skn`o ]j` f]nckj* Bkn at]ilha pda i]ehejc heop oecj]pqna $a*c*( hejao /.̞/0 ej Bec)
qna 5*-% d]ra `e{anajp panio ej a]_d i]ehejc heop* Pdqo( pani)ba]pqnao pd]p skng bkn kja i]ehejc
heop i]u jkp ^a qoabqh bkn kpdano* Pk ^appan paop pda cajan]hev]^ehepu kb pda naoqhpo ]_deara` ^u pda
_h]ooe|an( sa _kj`q_p ] ̤i]ehejc heop _nkoo r]he`]pekj*̥ Ej ln]_pe_a( ep eo ] 0)bkh`o _nkoo r]he`]pekj(
ej sde_d bkh`o ]na jaepdan opn]pe|a` jkn n]j`kihu p]gaj( ^qp _knnaolkj` at]_phu pk pda `e{anajp
i]ehejc heop6 Sa pn]ej pda _h]ooe|ano kj pdnaa i]ehejc heopo ]j` sa pnu pk lna`e_p pda _h]ooe|_]pekj
kb pda nai]ejejc i]ehejc heop* Sa `k pdeo bkqn peiao nkp]pejc pda i]ehejc heopo ]j` sa ia]oqna
pda ]ran]ca naoqhpo* ?khqijo 0 ]j` 1 ej P]^ha 5*/ odks pda naoqhpo*
=o atla_pa`( paopejc sepd i]ehejc heop _nkoo r]he`]pekj( pda _h]ooe|an lanbkni]j_a `nklo( araj
sdaj _kjoe`anejc ]hh pda ba]pqnao* Dksaran( pdeo eo ] ikna nahar]jp paop pk qj`anop]j` pda naoqhpo
kb pda _h]ooe|an ]llhea` pk qjoaaj FқҰқ `arahkliajp i]ehejc heopo( ]j` sa qoa ep ej bkhhksejc*
P]^ha 5*0 nalknpo pda _kjbqoekj i]pnet W-./Y( lna_eoekj( na_]hh( ]j` B)ia]oqna r]hqao bkn pda _h]o)
oe|_]pekj sepd ]hh pda pani)ba]pqnao $e*a*( skn`o( lqj_pq]pekj( ^e)cn]io( ]j` _kjpatp%* Pda ^aop
naoqhpo ]na ]_deara` ej _h]ooebuejc patp( fqjg( ]j` op]_g pn]_a( sdeha l]p_d ]j` _k`a ]na kbpajieo)
_h]ooe|a` ]ikjc pdaioahrao* Pdeo eo na]okj]^ha( oej_a na_kcjevejc pdkoa hejao namqenao ] h]nca
_kjpatp6 Araj ] dqi]j na]`an _]jjkp `apanieja pk sde_d _h]oo heja .4 ej Becqna 5*- ^ahkjco
sepdkqp ejola_pejc i]ju hejao* Dksaran( `e{anajpe]pejc _k`a ]j` l]p_dao iecdp ^a qoabqh bkn
r]nekqo p]ogo( oq_d ]o eilnkrejc pn]_a]^ehepu hejgo kn ]qpki]pe_]hhu aopei]pejc pda pkle_ ]j`
lqnlkoa kb pda ai]eh $oaa Oa_pekj 5*.%*
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P]^ha 5*06I]ehejc heop _nkoo r]he`]pekj kj pda ^aop oap kb ba]pqnao
classified as ➙ NL Text Junk Patch SourceCode
Stack
Trace Precision Recall F-Measure
NL Text 32,062 1,046 20 8 6 0.894 0.967 0.929
Junk 3,269 26,225 54 14 23 0.942 0.886 0.913
Patch 207 343 946 585 1 0.452 0.454 0.453
Source Code 309 121 1,074 410 0 0.403 0.214 0.280
Stack Trace 35 97 0 0 937 0.969 0.877 0.920
5*0*/ Pani >]oa` Ba]pqnao ]j` Kran|ppejc
>u _kjoe`anejc pda ajpena oap kb ba]pqnao $e*a*( skn`o( lqj_pq]pekj( ^e)cn]io( ]j` _kjpatp%( sa
k^p]ej ] _kilhat _h]ooe|_]pekj ik`ah sepd ikna ba]pqnao pd]j pn]ejejc ejop]j_ao* Ej oq_d ]
o_aj]nek( kran|ppejc eo hegahu pk k__qn̟pdeo dulkpdaoeo eo oqllknpa` ^u pda na`q_a` lanbkni]j_ao
kb pda _h]ooe|an ej i]ehejc heop _nkoo r]he`]pekj $oaa P]^ha 5*/%* >u na`q_ejc pda ba]pqnao pd]p ]na
jkp r]hq]^ha pk _knna_phu lna`e_p ejop]j_ao kqpoe`a pda pn]ejejc oap( sa `a_na]oa kran|ppejc ]j`
ej_na]oa pda cajan]hev]^ehepu kb pda naoqhpo*
Oej_a sa qoa skn`o ]j` lqj_pq]pekj pk `ao_ne^a pda _kiikj pn]epo kb a]_d h]jcq]ca( sa du)
lkpdaoeva pd]p pda panio pd]p n]nahu k__qn ej pda _knlqo ]na haoo nahar]jp ]j` _]j ^a naikra`*
Sa ejraopec]pa pdeo dulkpdaoeo ^u cn]`q]hhu |hpanejc kqp ba]pqnao $bnki ]hh bkqn gej`o% pd]p ]l)
la]n ej haoo pd]j t hejao ]j` ejola_pejc pda naoqhpo* Sa _kjoe`an ]hh pda r]hqao kb t bnki - pk ..(325
$e*a*( hejao ej sde_d pda ikop k__qnnejc pani  ]lla]no%*
46000 1000 2000 3000 4000
1
0.65
0.7
0.8
0.9
Best result on Training, 1 line threshold
Best result on Testing, 11 lines threshold
Highest ratio between results
of testing and training, 548 lines threshold
Training results
Testing results
Minimum number of lines in which a term must appear to be considered as a feature
Ratio of correctly classified lines
Becqna 5*06 Naoqhpo kj pn]ejejc ]j` paop oapo( ^u heja pdnaodkh` bkn ba]pqnao
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Becqna 5*0 odkso pda ]ran]ca _h]ooe|an̢o lanbkni]j_a eji]ehejc heop _nkoo r]he`]pekj( sepd t n]jc)
ejc bnki - pk 0(143 $decdan r]hqao na`q_a pda jqi^an kb ba]pqnao pk haoo pd]j -, cna]phu na`q_ejc
pda naoqhpo%* Pda ^hqa `]oda` heja $]^kra% eo pda ]ran]ca lan_ajp]ca kb _knna_phu _h]ooe|a` hejao
kj pda pn]ejejc oap( sdeha pda na` okhe` heja $^ahks% eo pda ]ran]ca lan_ajp]ca kj pda paop oap* Pda
^aop naoqhp kj pda pn]ejejc oap $e*a*( 52*-!% eo oap ]p t r]hqa kb -( $e*a*( sa _kjoe`an ]hh pda ba]pqnao(
--1(420 kj ]ran]ca sdaj pn]ejejc kj pdnaa i]ehejc heopo%( sdeha pda ^aop naoqhp kj pda paopejc oap
$e*a*( 45*5!% eo oap ]p t r]hqa kb -- $e*a*( 1(2-4 ba]pqnao kj ]ran]ca%( sde_d na`q_ao okia jkeoa* Pda
klpei]h t r]hqa bkn pda ^aop paopejc oap naoqhpo( dksaran( _d]jcao ]__kn`ejc pk pda i]ehejc heop6
Psk heopo d]ra ] t r]hqa kb .( kja kb .1( ]j` kja kb 02* = r]he` ]llnk]_d pk |j` ] ckk` r]hqa
bkn t( ]hok bkn qjoaaj `]p]( eo pk _kjoe`an pda lkejp sepd pda decdaop n]pek ^apsaaj paopejc naoqhpo
]j` pn]ejejc naoqhpo W-5/Y* Sa |j` pdeo dkp olkp sepd ] pdnaodkh` kb 104 hejao $e*a*( -.. ba]pqnao kj
]ran]ca%* Ejpanaopejchu pda jqi^an kb ba]pqnao eo ] peju bn]_pekj kb pda ejepe]h kjao( ^qp pda paopejc
naoqhpo ]na na`q_a` kjhu ^u ] -*1! $e*a*( 44*/!%* Decdan pdnaodkh`o ha]` pk hksan lanbkni]j_ao*
5*0*0 L]noejc >]oa` ?h]ooe|_]pekj
Sa p]_gha pda _h]ooe|_]pekj bnki ] `e{anajp lanola_pera ]j` qoa ] `e{anajp ]llnk]_d6 l]noejc*
Ej b]_p( pdnaa kb pda _kjoe`ana` _h]ooao $e*a*( op]_g pn]_a( l]p_d( ]j` okqn_a _k`a%( sde_d ]na aepdan
lnk`q_a` kn _kjoqia` ^u ] i]_deja( lnaoajp ] _ha]nhu opnq_pqna` ]j` `a|ja` oujp]t pd]p i]u
^a na_kcjeva` araj eb ai^a``a` ej ] jkeou qjopnq_pqna` _kjpatp* Sa qoa LҟҮңҮEҭҦқҨҞ `ao_ne^a`
ej?d]lpan 4 pksnepa ] ola_e]heva` l]noan lan a]_d _h]oo $at_hq`ejcJH patp%( ^]oa` kj pda _kj_alp
kb eoh]j` l]noejc W-/2Y* Sa `ap]eh kjhu pda ikop o]heajp ba]pqnao kb a]_d l]noan* Pda _kilhapa
okqn_a _k`a eo ]r]eh]^ha ]p H¯¯OLSCCAIMFSRICH*
Op]_g pn]_a eoh]j` l]noejc* Pk ehhqopn]pa dks sa eilhaiajpa` eoh]j` l]noejc kb op]_g pn]_ao( sa
`a|ja okia paniejkhkcu pk naban pk pda r]nekqo l]npo kb pdaen opnq_pqna* ?kjoe`an( bkn at]ilha(
Becqna 5*-6
̩ pda EVCEO¯INM-ERRAGE nabano pk pda j]pqn]h h]jcq]ca iaoo]ca qoq]hhu ej_hq`a` ]p pda ^a)
cejjejc kb op]_g pn]_ao $a*c*( heja 3%7
̩ pda A¯,IME nabano pk ] heja pd]p nalknpo ] iapdk` ejrk_]pekj k__qnna` ej ] ola_e|_ |ha $a*c*(
hejao 4̞--%7
̩ pda EKKIORIR,IME eo ] heja qoa` pk na`q_a hajcpdu op]_g pn]_ao ]j`d]o pda bkni6 ̤̪<jqi^an>
iknḁ7
̩ pda CASRED"­,IME eo ] heja pd]p iecdp ]lla]n ]p ]ju lkejp ej ] op]_g pn]_a pk ejpnk`q_a ]
jas jaopa` pn]_a ]j` d]o pda bkni6 ̤?]qoa` ^u6 <op]_gpn]_a>̥*
Sa `a|ja` ] l]noan _h]oo bkn l]noejc op]_g pn]_ao6
 00#NLONRI¯E0AQREQ RSBCKARR 003®AC¯4QACE
 IMR¯AMCE6AQIABKER R®AC¯4QACE R®AC¯4QACE,IME A®,IME EKKIORIR,IME W***Y
=ikjc pda lnk`q_pekjo( sa `a|ja` A¯,IME ]j` EKKIORIR,IME ^a_]qoa pdau d]ra pda ikop na_)
kcjev]^ha bkni* >u lhqccejc 003¯AC°4QACE ejpk ] jas ejop]j_a kb 00)RKAMD ]j` paopejc kqn
]llnk]_d kj pda sdkha _knlqo sa bkqj` jk annkno ej atpn]_pejc pdaoa l]npo kb pda op]_g pn]_a6
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 003®AC¯4QACEA®,IME
 >A¯  PSAKIFIED-E¯HND 
 KEF¯0AQEM¯HERIR  CKARR&IKE 
 CNKNM  MSLBEQ	
  CNLLA CNLOIKED#NDE	
  KEF¯0AQEM¯HERIR  CNLOIKED#NDE  QIGH¯0AQEM¯HERIR		 NO¯INMAK 
 QIGH¯0AQEM¯HERIR
 003®AC¯4QACEEKKIORIR,IME
 >EKKIORIR MSLBEQ LNQE
Pda EVCEO¯INM-ERRAGE ]j` pda CASRED"­,IME ahaiajpo d]ra ] ikophu qjlna`e_p]^ha opnq_pqna
$a*c*( `e{anajp FқҰқ renpq]h i]_deja ranoekjo i]u kqplqp pda o]ia annkn iaoo]ca `e{anajphu%(
pdqo pdau _]jjkp ^a l]noa` sepd ] ola_e|_ cn]ii]n* Pk kran_kia pdeo eooqa sa qoa ] `kq^ha)
l]oo ]llnk]_d6 Ej pda |nop l]oo( sa na_kcjeva ]j` i]ng ]hh pda k__qnnaj_ao kb A¯,IME ]j` EK
KIORIR,IME7 ej pda oa_kj` l]oo( sa hkkg bkn a]_d heja pd]p _kjp]ejo opnejco oq_d ]o ̤at_alpekj̥(
̤annkn̥( ̤b]ehqnḁ( ap_* Sdaj oq_d ] heja ateopo( eb pda jatp n hejao ^ahkjc pk pdkoa hejao i]nga` ej
pda |nop opal( sa _h]ooebu ep ]j` ]hh pda hejao ql pk pda |nop A¯,IME ]o R¯AC°¯QACE* Sa ailene_]hhu
bkqj` pda n r]hqa amq]ho pk /( pk ^a ] ckk` pn]`ak{ ^apsaaj lna_eoekj ]j` na_]hh*
Bkn at]ilha( eb sa ]llhu kqn op]_g pn]_a l]noan pk pda ai]eh ej Becqna 5*-( ej pda |nop l]oo( ep
skqh` _h]ooebu hejao 4̞-- ]o op]_g pn]_a7 ej pda oa_kj` l]oo( ep skqh` _kjoe`an hejao 1 ]j` 3 ]o
EVCEO¯INM-ERRAGE _]j`e`]pao( oej_a pdau ^kpd _kjp]ej pda opnejc ̤at_alpekj̥* Bej]hhu( ep sehh
kjhu le_g heja 3( ^a_]qoa ej pda jatp / hejao pdana eo ]j ]pHeja ahaiajp $ej pdeo daqneope_( sa ]hok
_kqjp pda ailpu hejao( oq_d ]o pda heja ^apsaaj 2̞3%*
Oej_a pdeo iapdk` `kao jkp namqena pn]ejejc( sa paopa` ep kj pda ]hh i]jq]hhu _h]ooe|a` ejop]j_ao(
na]_dejc ]j B)ia]oqna r]hqa kb 55*-! ej pda _h]ooe|_]pekj kb op]_g pn]_a hejao* Pda _kilhapa
naoqhpo ]na nalknpa` ej pda |nop nks kb P]^ha 5*1*
L]p_d Eoh]j` L]noejc* Bkn pda l]p_d l]noan( sa ]hok `a|ja okia paniejkhkcu bkn pdaen pule_]h
opnq_pqna* =c]ej( _kjoe`an Becqna 5*-6
̩ pda OA¯CH(EADEQ nabano pk pda |nop psk hejao kb ] l]p_d( sde_d _kjp]ej pda nabanaj_a pk pda
ik`e|a` |ha ]j`( klpekj]hhu( pda nareoekj ranoekjo $a*c*( hejao ..̞./%7
̩ pda OA¯CH"KNC°(EADEQ nabano pk pda hejao `ap]ehejc pda ik`e|_]pekj `kja ^u pda l]p_d kj
] _dqjg $a*c*( heja ..%7
̩ pda OA¯CH"KNC° nabano pk ]hh pda hejao ej pda _dqjg $a*c*( hejao .1̞.4%*
= oejcha l]p_d d]o kjhu kja OA¯CH(EADEQ( sdeha ep iecdp d]ra iqhpelha k__qnnaj_ao kb OA¯CH
"KNC°(EADEQ bkhhksa` ^u pda naola_pera OA¯CH"KNC°*
Sa `areoa` ] l]noan( 000A¯CH( ]`klpejc ]j ]llnk]_d oeieh]n pk pda kja kb pda op]_g pn]_a l]noan6
Sa op]npa` bnki pdaikop na_kcjev]^ha hejao ]j` atl]j`a` pk ej_hq`a pdaikna ]i^ecqkqo kjao*
Pda l]noejc eo `kja ej ] oejcha l]oo6 Sa snkpa ] lnk`q_pekj bkn pda OA¯CH(EADEQ( araj eb olhep
kj iqhpelha hejao( ^u qoejc pda pkgajo ( ( ]j`   ]o dkkgo7 pdaj sa cajan]pa` ] l]noan pd]p
|nop na_kcjevao pda OA¯CH"KNC°(EADEQ $pd]jgo pk epo _ha]n opnq_pqna%( pdaji]p_dao pda bkhhksejc
OA¯CH"KNC°* Pda l]p_d ^hk_go ]na lnk^hai]pe_( oej_a pdau d]ra r]ne]^ha hajcpd ]j` pdaen aj`ejc
eo jkp _ha]nhu `a|ja`* Ej b]_p( ]bpan pda `ahapa` ]j` ]``a` hejao $sde_d ]na i]nga` sepd ejepe]h
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 kn  oecjo( ]o ej hejao .2̞.3%( l]p_dao ej_hq`a okia _kjpatpq]h hejao6 Pdaen jqi^an i]u r]nu
^apsaaj vank ]j` pdnaa( kn ikna eb jkp sahh bkni]ppa`* >en` ap ]h* p]_gha` pda l]p_d ^hk_g aj`ejc
eooqa ^kpd ^u qoejc pda ejbkni]pekj ]^kqp pda n]jca pk ^a bkqj` ej pda OA¯CH"KNC°(EADEQ ]j`
^u ]j]huvejc dks ] heja op]npo $qoq]hhu pda _kjpatp hejao odkqh` ^a lna_a`a` ^u ] ol]_a% W/1Y*
Dksaran( ej kqn `]p]oap sa bkqj` pdeo ejbkni]pekj pk ^a jkp nahe]^ha( ^a_]qoa kb qjatla_pa`
heja ^na]go ]j` snkjc bkni]ppejc* Bkn pdeo na]okj( sa eilhaiajpa` ] hkkg]da]` daqneope_ pd]p
_da_go sdapdan pda hejao ]bpan pda  kn  oecjo iecdp ^a ckk` _]j`e`]pao ]o l]p_d* Pda daqneope_o
_da_gosdapdan pda hejao ]na okqn_a _k`a( ^u qoejc ] na`q_a` ranoekj kb pda 00*ATA)RKAMDl]noan(
]j` ej pda lkoepera _]oa ep _h]ooe|ao pdai ]o l]p_d*
Pda _kilhapa naoqhpo ]na nalknpa` ej pda oa_kj` nks kb P]^ha 5*1* =o atla_pa`( oej_a sa qoa` ]
_kjoanr]pera hkkg]da]` pdnaodkh` $i]teiqi bkqn hejao%( sa d]ra ] decdan lna_eoekj ]j` hksan
na_]hh* >u i]jq]hhu ejola_pejc pda b]hoa jac]perao( sa jkpe_a` pd]p pda hks na_]hh eo ]hok `qa pk
okia l]p_d hejao pd]p d]ra jaepdan OA¯CH(EADEQ jkn OA¯CH"KNC°(EADEQ( pdqo naoqhpejc ecjkna`
^u kqn l]noan*
Okqn_a ?k`a Eoh]j` L]noejc* =ikjc pda pdnaa _h]ooao sepd opnq_pqna` h]jcq]ca $e*a*( op]_g pn]_a(
l]p_d( ]j` okqn_a _k`a%( _k`a eo pda ikop ]i^ecqkqo* Sa qoa` ] lnaheiej]nu ranoekj kb pda
00*ATA)RKAMD lnaoajpa` ej Oa_pekj 4*4* Sa jkpa pd]p kqn eoh]j` l]noan bkn okqn_a _k`a skqh`
i]p_d ikop kb pda _kjpajp kb ] OA¯CH"KNC°( ^a_]qoa pdau `k _kjp]ej r]he` okqn_a _k`a* Pdeo
ej_na]oao pda jqi^an kb b]hoa lkoeperao* Bkn pdeo na]okj( sa _d]ej pda okqn_a _k`a l]noejc pk pda
l]p_d l]noejc6 Sa |nop `apa_p pda l]p_dao( pdaj( kj pda hejao pd]p ]na jkp _h]ooe|a` ]o l]p_d( sa
nqj pda okqn_a _k`a l]noan* =o ] ^aja|_e]h oe`a a{a_p( pdeo _d]eja` lnk_a`qna na`q_ao pda patp
]j` pda ]i^ecqepeao pk ^a i]j]ca` ^u pda eoh]j` l]noan( pdqo ej_na]oejc pda lanbkni]j_ao* Pda
_kilhapa naoqhpo ]na nalknpa` ej pda pden` nks kb P]^ha 5*1*
Fqjg L]noejc* Jkeou patp( oq_d ]o ]qpdkno̢ oecj]pqnao( eo d]n` pk ]qpki]pe_]hhu `eopejcqeod bnki
JH patp7 dksaran( okia la_qhe]n _kiikj l]ppanjo _]j ^a i]p_da` sepd ] l]noan* Pdeo ]llnk]_d
eo i]`a kb pdnaa opalo6 $-% i]p_dejc ]j` _h]ooe|_]pekj kb ai]eh da]`ano $a*c*( hejao - ]j` . ej
Becqna 5*-% sepd ] nacqh]n atlnaooekj7 $.% e`ajpe|_]pekj ]j` atpn]_pekj kb oecj]pqnao kb i]ehejc
heopo $a*c*( _kiikj hejao ]``a` pk pda aj` kb aranu ai]eh oajp pk pda o]ia heop( oq_d ]o hejao /.̞/0%
]j` ]qpdkno7 ]j` $/% qo]ca kb pda na_kcjeva` oecj]pqnao pk ]qpki]pe_]hhu _kilkoa ] cn]ii]n bkn
cajan]pejc ] l]noan pk i]p_d pdai( qj`an ]ju lkooe^ha bkni]ppejc kn lkoepekj ej pda ai]eh ^k`u*
Pk na_kcjeva oecj]pqnao( sa _kjoe`an ]hh pda ai]eho sdkoa h]op ^hk_g kb patp eo jkp mqkpa` bnki
lnarekqo ai]eho $pdeo _]j ^a a]oehu ]_deara` ^u _kjoe`anejc hejao pd]p `k jkp aj`sepd ai]eh nalhu
pdna]`ejc _d]n]_pano( oq_d ]o  ]j`  ej hejao .)-1 ej Becqna 5*-%* Ej pdaoa ai]eho( pda ]qpdkno
pdaioahrao _kj_hq`a pda iaoo]ca ]j` ikop lnk^]^hu ej_hq`a pdaen oecj]pqnao* Bkn at]ilha( pda
ai]eh ej Becqna 5*- _kjp]ejo pda ]qpdkn̢o oecj]pqna ej pda h]op ^hk_g* =ikjc pda oaha_pa` ai]eho(
sa kjhu _kjoe`an pda h]op jkp mqkpa` ^hk_g* Sa ]j]huva ep ^]_gs]n` op]npejc bnki pda h]op heja
$a*c*( bnki heja /0 ql pk -2%* Sdaj sa aj_kqjpan ] heja pd]p op]npo sepd( kn eo kjhu _kilkoa` kb(
psk kn ikna `]odao( qj`ano_knao( kn op]no( sa p]ga kqp pda hejao ql pk pda ^kppki ]j` _kjoe`an
ep ]o ] oecj]pqna* Pda lnk_aoo _kjpejqao ql pk pda pkl kb pda jkp mqkpa` ^hk_g* Bkn at]ilha( pda
]hcknepdi ]llhea` pk pda ai]eh ej Becqna 5*- atpn]_po hejao /. pk /0( ]j` heja /- ]o oecj]pqnao*
>u _h]ooebuejc pdaoa ^hk_go ]o fqjg( sa skqh` ieoo pda _]oao ej sde_d oecj]pqnao ]na ej mqkpa`
patp $a*c*( hejao -0̞-1%* Sa( pdqo( _kj`q_p pda pden` opal6 Sa ]qpki]pe_]hhu `a|ja ] cn]ii]n bnki
a]_d atpn]_pa` opnejc ]^ha pk na_kcjeva pda oecj]pqna ej ]ju lkooe^ha lkoepekj kn bkni]ppejc pda
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patp7 pdaj( sa qoa pdaoa cn]ii]no pk ]qpki]pe_]hhu cajan]pa pda nah]pera l]noano7 |j]hhu sa _h]o)
oebu i]p_da` hejao ]o fqjg* Pdeo ]llnk]_d na]_dao ]j B)ia]oqna r]hqa kb 4-*.!( ^u na_kcjevejc
ikna pd]j 21! kb pda fqjg hejao*
Naoqhpo* P]^ha 5*1 nalknpo pda naoqhpo kb a]_d l]noan ej pda _h]ooe|_]pekj kb pda hejao ejpk pda
_knnaolkj`ejc pula* Bkn at]ilha( pda |nop heja _krano pda naoqhpo ej qoejc pda Op]_g pn]_a l]noan
pk _h]ooebu hejao ]o op]_g pn]_a* Pda b]hoa lkoeperao $a*c*( 0 ej pda |nop nks% ]na hejao _h]ooe|a` ]o
op]_g pn]_a ^u pda iapdk`( ^qp sepd ] `e{anajp i]jq]h _h]ooe|_]pekj*
P]^ha 5*16 Oejcha _h]ooe|_]pekj naoqhpo ]_deara` ^u qoejc l]noano
Total Instances TP FP Precision Recall F-Measure
Stack trace parser
Patch parser
Source code parser
Junk parser
1,069 1,054 4 0.996 0.986 0.991
2,082 1,996 0 1.000 0.959 0.979
1,914 1,715 74 0.959 0.896 0.926
29,585 20,372 226 0.989 0.689 0.812
=hh pda l]noano na]_d decd _h]ooe|_]pekj r]hqao( sdeha ^aejci]ehejc heop ej`alaj`ajp ]j` namqen)
ejc jk pn]ejejc* Dksaran( l]noano d]ra heiep]pekjo6 $-% Pdau ]na i]jq]hhu eilhaiajpa`( ]j` bkn
pdeo na]okj pdau _]jjkp lna`e_p kn _kran ]hh pda lkooe^ha r]ne]jpo kb pda l]ppanjo pd]p pdau i]p_d(
aola_e]hhu `qa pk pnqj_]pa` _kjpajp7 $.% pda r]hqao na]_da` ej _h]ooebuejc fqjg ]na hksan pd]j
pdkoa ]_deara` sepd pda i]_deja ha]njejc ]llnk]_d*
Sa ]ncqa pd]p pdaoa l]noano ]na jkp kjhu r]hq]^ha pd]jgo pk pda decd _h]ooe|_]pekj r]hqao pdau
]_deara( ^qp ]hok ^a_]qoa pdau ]na i]ehejc heop ej`alaj`ajp ]j` namqena jk pn]ejejc pk ^a qoa`*
Pda bknian ba]pqna eo ceraj ^u pda b]_p pd]p pda l]noano nahu kj oujp]_pe_]h _d]n]_paneope_o kb lnk)
cn]iiejc h]jcq]cao( op]_g pn]_ao( ]j` l]p_dao( pd]p ]na pda o]ia ]_nkoo ]hh pda i]ehejc heop lan)
p]ejejc pk FқҰқ ouopaio7 pda h]ppan ba]pqna ]hhkso pdaen qo]ca kj ]ju patpq]h okqn_a kb `]p]*
Jatp( sa lnaoajp ] iapdk` pd]p kran_kiao pdaoa eooqao ^u bqoejc i]_deja ha]njejc ]j` l]noan)
^]oa` ]llnk]_dao ]j` _na]pa ] ikna _kilhapa( lna_eoa( ]j` nk^qop ]llnk]_d*
5*0*1 Qje|a` =llnk]_d
Pdeo ]llnk]_d bqoao pda pani ^]oa` _h]ooe|_]pekj ]j` pda l]noan)^]oa` ]llnk]_dao*
=``ejc L]noejc Naoqhpo pk J]Ïra >]uao* J]Ïra >]uao eo jkp heiepa` pk qoa panio ]o ba]pqnao6 Kja
_]j ej_hq`a ]ju nahar]jp ]ola_p ]o ] ba]pqna ej pda _h]ooe|_]pekj lnk_aoo* Ceraj pdaoa lnaieoao(
sa ]`` pda l]noan)^]oa` _h]ooe|_]pekj kqplqp pk eilnkra pda J]Ïra >]uao i]_deja ha]njejc lnk)
_aoo* Sa `k pdeo ^u ]``ejc bkqn jas ba]pqnao pk pda ba]pqna)ra_pkno( ej ]``epekj pdkoa lnaoajpa`
ej Oa_pekj 5*0*-* A]_d jas ba]pqna i]lo pda kqplqp kb ] l]noan6 Pda r]hqa eo - sdaj pda _kn)
naolkj`ejc l]noan i]p_dao pda ola_e|_ heja( , kpdanseoa* Sa qoa` J]Ïra >]uao ]j` lanbknia`
i]ehejc heop _nkoo r]he`]pekj* Bkn at]ilha( P]jc ap ]h* _kjoe`ana` pda mqkp]pekj harah ej sde_d ]j
ai]eh heja naoe`ao ]o ] r]hq]^ha ba]pqna bkn na_kcjevejc jkeoa W-41Y*
Ceraj pdaoa lnaieoao( kqn ejpqepekj eo pd]p sa _]j ]`` pda kqplqp kb pda l]noan)^]oa` _h]ooe|)
_]pekj pk eilnkra pda J]Ïra >]uao i]_deja ha]njejc lnk_aoo* Sa `k pdeo ^u ]``ejc bkqn jas
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ba]pqnao pk pda ba]pqna)ra_pkno( ej ]``epekj pk skn`o( lqj_pq]pekj( ]j` ^e)cn]io* A]_d jas ba])
pqna i]lo pda kqplqp kb ] l]noan6 Epo r]hqa eo kja sdaj pda _knnaolkj`ejc l]noan)^]oa` _h]ooe|an
i]p_dao pda ola_e|_ heja( ]j` ep eo vank ej pda kpdan _]oao* Bkn at]ilha( sa atla_p pda ba]pqna)
ra_pkno _knnaolkj`ejc pk hejao /- pk /0 ej Becqna 5*- pk d]ra pda ba]pqna JSM°OAQREQsepd r]hqa
kja( sdeha pda kpdan l]noan)^]oa` ba]pqnao sepd r]hqa vank7 oeieh]nhu( sa atla_p pda ̤op]_g pn]_a
l]noan̥ ba]pqna pk ^a kja bkn pda ra_pkn kb heja -,( sdeha pda kpdano pk ^a vank kj pda o]ia heja* Ep
skqh` ^a lkooe^ha pd]p( ej ] bas _]oao( ikna pd]j kja l]noan)^]oa` ba]pqnao d]ra r]hqa kja*
Sepd pdaoa jas ba]pqnao ej lh]_a( sa qoa` ]c]ej pda J]Ïra >]uao i]_deja ha]njejc lnk_aoo ]j`
_kj`q_pa` pn]ejejc ]j` ar]hq]pekj ]o lnaoajpa` ej Oa_pekj 5*0*.*
Naoqhpo* R]nuejc pda r]hqa kb pda pdnaodkh` t $oaa Oa_pekj 5*0*/%( sa bkqj` pda ^aop ]ran]ca naoqhpo
pk ^a ]p t = 11* P]^ha 5*2 odkso pda _kjbqoekj i]pnet kj pda ^aop naoqhpo ]_deara` ^u ]``ejc pda
bkqn l]noan)^]oa` ba]pqnao pk pda J]Ïra >]uao ]llnk]_d* Ep _knna_phu _h]ooe|a` 2.(,5/ ejop]j_ao
$5-*/!%( -(1-/ ikna pd]j pda lnarekqo ]llnk]_d*
P]^ha 5*26 Naoqhpo ]``ejc l]noan)^]oa` ba]pqnao
classified as ! NL Text Junk Patch
Source
Code
Stack
Trace
Precision Recall F-Measure
NL Text 31,898 960 97 158 29 0.908 0.962 0.934
Junk 3,087 25,787 325 203 183 0.962 0.872 0.915
Patch 55 29 1,719 278 1 0.739 0.826 0.780
Source Code 78 13 185 1,636 2 0.719 0.855 0.781
Stack Trace 9 6 1 0 1,053 0.830 0.985 0.901
?kil]nejc pda _kjbqoekji]pne_ao kb pdai]_deja ha]njejc ]llnk]_dao $P]^ha 5*2 ]j` P]^ha 5*0%(
sa oaa pd]p pda jas ba]pqnao dahla` pk `a_na]oa pda ejop]j_aosnkjchu _h]ooe|a` ]oJH patp* >aejc
JH pda ikop bnamqajp _h]oo $oaa P]^ha 5*.%( ep d]o ] opnkjc eil]_p kj pda ar]hq]pekj kb pda I=L
dulkpdaoeo kbJ]Ïra >]uao $oaa Amq]pekj 5*.%7 oej_a pda jas ba]pqnao na`q_a` pdaJH _h]oo eil]_p(
pdau lh]u ] i]fkn nkha ej pda _h]ooe|_]pekj*
=hpdkqcd ]_dearejc pda ^aop naoqhpo ok b]n( pdeo ]llnk]_d d]o `n]s^]_go* Sa jkpa pd]p ^kpd l]p_d
]j` _k`a d]ra ikna pd]j -1, snkjchu _h]ooe|a` ejop]j_ao6 Pdeo _kjpn]`e_po pda decd lna_eoekj
r]hqao kb pda oejcha l]noano* Ep eo lnk^]^hu `qa pk pda b]_p pd]p( araj eb pdaoa l]noan ba]pqnao d]ra
] decd saecdp ej pda _kilqp]pekj( pdau ]na ]p pda o]ia harah kb pda kpdan ba]pqnao pd]p( ^aejc
] h]nca jqi^an( ]hok ej}qaj_a pda naoqhpo* Sa atla_p ]j ]llnk]_d jkp d]rejc pda _kj`epekj]h
ej`alaj`aj_a ]ooqilpekj kb J]Ïra >]uao pk ^appan ik`ah pda jas ba]pqnao( sde_d ]na decdhu
ejpan)`alaj`ajp* Ej pda bkhhksejc sa atlhkna ] psk)l]oo _h]ooe|an ]llnk]_d pk ^appan atlhkep
l]noano( uap nahuejc kj J]Ïra >]uao mq]hepeao*
Qje|a` ?h]ooe|_]pekj =llnk]_d* Pk atlh]ej kqn qje|a` _h]ooe|_]pekj ]llnk]_d( sa naban pk Bec)
qna 5*1* Pda e`a] ^adej` pdeo ]llnk]_d eo qoejc J]Ïra >]uao pk ar]hq]pa ] l]npe]h _h]ooe|_]pekj
kjhu kj pda ba]pqnao ^]oa` kj panio( ]j` pdaj qoejc ]jkpdan i]_deja ha]njejc _h]ooe|an pk ik`ah
pda bqoekj kb J]Ïra >]uao naoqhpo ]j` l]noan)^]oa` _h]ooe|_]pekjo*
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Becqna 5*16 Pn]ejejc ]j` Paop Lnk_aoo kb pda Qje|a` ?h]ooe|_]pekj =llnk]_d
Pn]ejejc* Sa |nop $Lkejp -% atpn]_p pda ai]eho bnki pda pdnaa i]ehejc heopo kj sde_d sa s]jp pk
pn]ej pda i]_deja ha]njejc ]hcknepdio( pdaj sa lnkre`a pdai̟]hkjc sepd pda i]jq]h
_h]ooe|_]pekj̟^kpd pk pda l]noan)^]oa` _h]ooe|ano $Lkejp .% ]j` pk pdaJ]Ïra >]uao ha]njejc
]hcknepdi $Lkejp /%( ej pda bkni kb ba]pqna)ra_pkn kj skn`o( lqj_pq]pekj( ^e)cn]io( ]j`
_kjpatp* J]Ïra >]uao pn]ejo ] _h]ooe|an( ^qp ejopa]` kb napqnjejc pda ejop]j_a _h]ooe|_]pekjo(
ep kqplqpo ] 1)`eiajoekj ra_pkn bkn aranu heja6 A]_d `eiajoekj nalnaoajpo ] _h]oo $a*c*(
fqjg% ]j` pda r]hqa eo pda lnk^]^ehepu kb pda heja ^ahkjcejc pk pd]p _h]oo( ]o ar]hq]pa` ^u
J]Ïra >]uao* Ej kpdan skn`o( ejopa]` kb le_gejc pda decdaop r]hqa ]j` lnkre`ejc pda |j]h
_h]ooe|_]pekj( sa kqplqp ]hh pda 1 lnk^]^ehepeao ]j`sai]l pdai pk ba]pqnao( pdqo na`q_ejc
pda ejepe]h ba]pqnao pk 1* =p pda o]ia peia( pda l]noano _na]pa kpdan bkqn ba]pqnao( ]o ej pda
lnarekqo ]llnk]_d* Kj_a ^kpd ba]pqna oapo ]na ar]hq]pa`( pdau ]na ianca` ejpk ] ra_pkn
kb 5 `eiajoekjo( lhqo pda i]jq]h _h]ooe|_]pekj $Lkejp 1%* Pdeo ra_pkn eo pna]pa` ^u ]jkpdan
i]_deja ha]njejc ]hcknepdi pk pn]ej pda |j]h _h]ooe|an $Lkejp 2%6 Pda ]_pq]h kqplqp kb pda
pn]ejejc* Pda _dke_a kb pda i]_deja ha]njejc pa_djemqa bkn pda oa_kj` opal eo _nepe_]h6 Sa
jaa` ]j ]hcknepdi pk _knna_phu ik`ah pda la_qhe]n _d]n]_paneope_o kb kqn ba]pqnao* Sa pnea`
`e{anajpi]_deja ha]njejc ]llnk]_dao( |j`ejc pd]p pda `a_eoekj pnaa W-//Y eo pda ^aop oqepa`
kja( oej_a ep eo b]rkn]^ha pk pda l]noano̢ ba]pqnao( sde_d ]na ]hikop iqpq]hhu at_hqoera*
Paopejc* Pda paop lnk_aoo eo `ale_pa` ej pda ^kppki d]hb kb Becqna 5*1* Sa p]ga ai]eho bnki pda
bkqnpdi]ehejc heop ]j`sa naikra pdai]jq]h _h]ooe|_]pekj* Pdaj( salnkre`a pda ai]eho pk
pda l]noano $Lkejp 4% ]j` _na]pa pda ba]pqna)ra_pkno( pk ^a ceraj ]o ]j ejlqp pk pda lnarekqohu
pn]eja` J]Ïra >]uao _h]ooe|an $Lkejp 3%* Oq^oamqajphu( pda kqplqp kb pda psk pa_djemqa eo
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ianca` ej ] qje|a` 5)`eiajoekjo ra_pkn( sde_d ep eo qoa` ]o ejlqp pk pda oa_kj` i]_deja
ha]njejc _h]ooe|an( lnarekqohu pn]eja`( sde_d kqplqpo pda |j]h _h]ooe|_]pekj* Sa _kil]na
pdeo _h]ooe|_]pekj $Lkejp -,% pk pda i]jq]h kja $Lkejp 5% ]j` sa ar]hq]pa pda naoqhpo* Pda
pn]ejejc ]j` paop ld]oao ]na nala]pa` 0 peiao nkp]pejc pda bkqn i]ehejc heopo* Sa paopa` pda
]llnk]_d sepd ] n]jca kb t r]hqao* Pda decdaop n]pek kb _knna_p ejop]j_ao $50*-!% eo ]p t9-.,(
sde_d eo ej pda n]jca `ao_ne^a` ej Oa_pekj 5*0*/* Pda hksaop n]pek kb _knna_p ejop]j_ao sepd
] t r]hqa $e*a*( --% sepdej pda n]jca eo 5.*-!7 kqp kb pda n]jca( r]hqao ]na hksan*
P]^ha 5*36 Naoqhpo kb pda qje|a` ]llnk]_d kj i]ehejc heop _nkoo r]he`]pekj
classified as ➙ NL Text Junk Patch SourceCode
Stack
Trace Precision Recall F-Measure
NL Text 31,584 1,470 0 87 1 0.937 0.953 0.945
Junk 1,958 27,498 12 115 2 0.943 0.929 0.936
Patch 68 49 1,935 30 0 0.990 0.929 0.959
Source Code 86 118 8 1,702 0 0.880 0.889 0.885
Stack Trace 18 12 0 0 1,039 0.997 0.972 0.984
Naoqhpo* P]^ha 5*3 odkso pda naoqhpo ]_deara` ^u pda ]llnk]_d kj pda ^aop t r]hqa* Pdeo psk)opalo
]llnk]_d( sde_d `e{anajphu iancao ]j` ik`ah pda ejbkni]pekj( eilnkrao pda naoqhpo bkn ]hh pda
_h]ooao ^u ej_na]oejc jkp kjhu pda naoqhpo nah]pa` pk pda l]noan _h]ooe|ano $e*a*( l]p_d( op]_g pn]_a(
]j` _k`a%( ^qp ]hok pdkoa _kjja_pa` pk pda J]Ïra >]uao ]hcknepdi* Pda B)ia]oqna r]hqao ]na ]hh
ej_na]oa`( sepd ] `a_na]oa ej lna_eoekj kb fqjg _h]ooe|_]pekj ]j` ej na_]hh kb JH _h]ooe|_]pekj(
lnk^]^hu `qa pk pda kran]hh hksan saecdp ceraj pk J]Ïra >]uao naoqhpo*
5*1 Pdna]po pk R]he`epu
?kjopnq_p R]he`epu* Pk _h]ooebu ai]eh _kjpajp sa nahu kj annkn)lnkja dqi]j fq`ciajp* Pk ]h)
hare]pa pdeo eooqa( sa `areoa` ] sa^ ]llhe_]pekj pk a]oa pda ]jjkp]pekj lnk_aoo* Psk ]jjkp]pkno
_nkoo)ejola_pa` -,! kb pda ai]eho* Pdau bkqj` kjhu -. annkjakqohu _h]ooe|a` hejao* Sa _knna_pa`
pdaoa -. annkno ej pda oap kb ai]eh pd]p s]o qoa` bkn pda atlaneiajpo* Araj pdkqcd sa atla_p pda
o]ia hks annkn lnklknpekj ej pda naop kb pda o]ilha( ep i]u ]{a_p pda ]__qn]_u kb pda naoqhpo*
Op]peope_]h ?kj_hqoekj* Sa pkkg nalnaoajp]pera o]ilhao kb ai]eh lklqh]pekjo sepd ] 51! _kj|)
`aj_a ]j` ] 1! annkn harah( sde_d ]na op]j`]n` r]hqao* Kqn _knlqo d]o 23(35. jkp ailpu hejao*
Atpanj]h R]he`epu* Pda ]llnk]_dao sa pnea` i]u odks `e{anajp naoqhpo sdaj ]llhea` pk kpdan
okbps]na ouopaio ]j` i]ehejc heopo* Pk ]hhare]pa pdeo( sa _dkoa 0 ouopaio sepd qjnah]pa` _d]n]_)
paneope_o ]j` `arahkla` ^u oal]n]pa _kiiqjepeao* Pda qo]ca kb pda i]ehejc heop r]neao( ]o _kj)
|nia` ^u pda `e{anajp heja _h]oo `eopne^qpekjo* Pk paop pda cajan]hev]^ehepu kb kqn ]llnk]_d sa
_kj`q_pa` _nkoo i]ehejc heop r]he`]pekj* = oa_kj` pdna]p _kj_anjejc pda cajan]hev]^ehepu eo pd]p
kqn ]llnk]_d eo p]ehkna` pk ] oejcha k^fa_p)kneajpa` lnkcn]iiejc h]jcq]ca( e*a*( FқҰқ* Dks)
aran( oej_a ikop kb pda h]jcq]ca nah]pa` heja na_kcjepekj naheao kj eoh]j` l]noano( ep _]j ^a a]oehu
-31
?d]lpan 5 ?h]ooe|_]pekj kb Hejao ej @arahkliajp Ai]eho
]`]lpa` pk kpdan lnkcn]iiejc h]jcq]cao pd]p d]ra ] oeieh]n opnq_pqna $a*c*( ?( LҳҮҢҩҨ%( sepdkqp
pda jaa` kb _d]jcejc pda cnkqj` _kj_alpo*
5*2 Nah]pa` Skng
Naoa]n_dano ]llhea` j]pqn]h h]jcq]ca ]j]huoeo pa_djemqao pk okbps]na)nah]pa` `k_qiajpo ]j`
`areoa` ]llnk]_dao pk eilnkra pda _kilnadajoekj kb pda j]pqn]h h]jcq]ca l]npo* Bkn at]ilha(
@agdpu]n ap ]h* W2.Y `eo_qooa` pda lnkieoao ]j` laneho kb patp iejejc bkn j]pqn]h h]jcq]ca okbp)
s]na ]npeb]_po* Dana sa bk_qo kj naoa]n_d kj pda na_kcjepekj kb pda `e{anajp l]npo pd]p _kilkoa
j]pqn]h h]jcq]ca ]npeb]_po*
Pda skng ^u >appaj^qnc ap ]h* W/.Y bk_qoao kj i]gejc pda naoa]n_d _kiiqjepu ]s]na kb pda
jkeoa ej ai]eh `]p] ]j` lnaoajpo pda eilknp]j_a kb ] lnklan _ha]jejc lna)lnk_aooejc ld]oa* Pda
]qpdkno oqccaop lkooe^ha |hpanejc daqneope_o pk na_kcjeva jkeoa ]j` ennahar]jp ejbkni]pekj* H]pan(
>appaj^qnc ap ]h* `areoa` ңҨҠҩVңҦҦқ( ] pkkh pk na_kcjeva ]j` atpn]_p l]p_dao( op]_g pn]_ao( okqn_a
_k`a ojellapo( ]j` ajqian]pekjo ej pda patpq]h `ao_nelpekjo pd]p ]__kil]ju eooqa nalknpo W/-Y* Ep
eo _kilkoa` kb bkqn ej`alaj`ajp |hpano( kja lan _]packnu( sde_d ]na qoa` ej _]o_]`a pk lnk_aoo
pda patp* Pda okqn_a _k`a |hpan atlhkepo ]j ]llnk]_d ejolena` ^u eoh]j` l]noejc W-/2Y( sdeha
pda kpdano ]na ^]oa` kj patp i]p_dejc eilhaiajpa` pdnkqcd nacqh]n atlnaooekjo* Ej pda p]og
kb `e{anajpe]pejc `k_qiajpo $e*a*( `a_e`ejc sdapdan pdau _kjp]ej kn jkp a]_d _]packnu%( ңҨҠҩVңҦҦқ
na]_da` ]hikop lanba_p naoqhpo( sepd lna_eoekj ]j` na_]hh r]hqao ]^kra ,*51 ej ]hh pda _]packneao*
EҨҠҩVңҦҦқ d]o ^aaj ]llhea` pk ejraopec]pa nahar]jp ba]pqnao kb patp ej eooqa nalknpo W.--Y*
@arahkliajp ai]eho `e{an bnki ^qc _kiiajpo( ]o pda bknian kjao $-% _kjp]ej ] h]ncan j]pqn]h
h]jcq]ca rk_]^qh]nu( oej_a pda `eo_qooekj eo jkp heiepa` pk ^qc nah]pa` eooqao7 $.% lnaoajp ikna
jkeoa( cajan]pa` bkn at]ilha ^u ai]eh da]`ano ]j` ]qpdkno̢ oecj]pqnao7 ]j` $/% lkoa cna]pan
_d]hhajcao ej patp na_kcjepekj( oej_a i]ju ai]eh _heajpo ]qpki]pe_]hhu sn]l hkjc hejao kb patp(
pdqo ^na]gejc pda necdp bkni]ppejc W/1Y* >en` ap ]h* lnklkoa` ]j ]llnk]_d pk ia]oqna pda ]__al)
p]j_a n]pa kb l]p_dao oq^ieppa` re] ai]eh ej KOO lnkfa_po W/1Y* Pdau atpn]_pa` _k`a l]p_dao bnki
ai]eho ]j` qoa` pdai pk ]j]huva pda `arahklano̢ ejpan]_pekjo*
Okia ejbkni]pekj napnear]h ]llnk]_dao p]ncapa` pda _h]ooe|_]pekj kb patp kn pda na_kcjepekj kb
ejbkni]pekj sepd ola_e|_ l]ppanjo W-,-Y( atlhkepejc lnk^]^eheope_ ]j` IH ik`aho $a*c*( I]te)
iqi Ajpnklu Ik`aho W.1Y kn De``aj I]ngkr Ik`aho W.0Y%* P]jc ap ]h* ]``naooa` pda eooqa kb
_ha]jejc pda ai]eh `]p] bkn patp iejejc W-41Y* Pda ]qpdkno lnklkoa` ] bkqn)opal ]llnk]_d pk
_ha]j ai]eho6 $-% jkj)j]pqn]h h]jcq]ca patp |hpanejc( $.% l]n]cn]ld na_kcjepekj( $/% oajpaj_a
^kqj`]neao `apa_pekj( ]j` $0% skn` jkni]hev]pekj* Pdaen iapdk` |nop |hpano kqp ai]eh da]`ano(
oecj]pqnao( ]j` lnkcn]i _k`a $sepdkqp ] `eopej_pekj bnki l]p_dao kn op]_g pn]_ao%7 pdaj ep na_kc)
jevao pda l]n]cn]ldo ]j` oajpaj_ao pd]p _kilkoa pda nai]ejejc j]pqn]h h]jcq]ca patp7 |j]hhu( ep
_knna_po ieoolahha`skn`o* Pda ]qpdkno n]j`kihu _dkoa ] pkp]h kb 1(015 ai]eho bnki -0 qjnah]pa`
okqn_ao $a*c*( jasocnkqlo ]p Ckkcha% ]j` _na]pa` -0 `]p] oapo ej sde_d pdau i]jq]hhu h]^aha`
da]`ano( oecj]pqnao( mqkp]pekjo( ]j` lnkcn]i _k`ao* Ceraj pda h]^ahha` `]p]( pda ]qpdkno ei)
lhaiajpa` ] _h]ooe|an bkn a]_d opal kb pdaen ]llnk]_d* =hh pda _h]ooe|ano qoa Oqllknp Ra_pkn
I]_dejao $ORI% ]j` ]na ^]oa` kj ola_e|_ ba]pqnao $a*c*( jqi^an kb skn`o%* =p heja harah _h]o)
oe|_]pekj( pdau ]_deara` ]j b)ia]oqna kb ,*4- ej na_kcjevejc _k`a( ]j` ,*54 ]j` ,*5, bkn da]`an
]j` oecj]pqna*
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5*3 Oqii]nu
?]nr]hk ]j` ?kdaj `areoa` iapdk`o pk na_kcjeva oecj]pqna ^hk_go ]j` nalhu hejao ej ai]eho
W0/Y* Pdau sknga` ]p pda heja harah ]j` paopa` pda a{a_perajaoo kb ] oap kb ba]pqnao sepd i]juIH
_h]ooe|ano* Ej pda oecj]pqna `apa_pekj p]og pda iapdk`o na]_da` ]j b)ia]oqna r]hqa kb ,*53*
Ej kqn lnarekqo _d]lpan sa lnklkoa` psk ]llnk]_dao ^]oa` kj eoh]j` l]noejc pk e`ajpebu( l]noa(
]j` ik`ah pda opnq_pqna` bn]ciajpo ej `arahkliajp ai]eho* Ej pdeo _d]lpan sa ai^a` pdai
sepdeji]_deja)ha]njejc pa_djemqao* I]_deja)ha]njejc dahlo qo pk ]rke` pda _kop kb d]j`)_k`ejc
]hh pda _h]ooe|_]pekj nqhao ]j` _kran qjatla_pa` _]oao( pdqo k^p]ejejc ]ikna nk^qop _h]ooe|_]pekj
]llnk]_d* Sa opnera` bkn ]j ]llnk]_d sepd ] |ja cn]jqh]nepu ]j` ] se`a ^na]`pd( pk lnkre`a ]
nk^qop _h]ooe|_]pekj pd]p _]j ^a qoa` pk ej_na]oa pda mq]hepu kb oq^oamqajp ]j]huoao*
5*3 Oqii]nu
Ai]eh _kiiqje_]pekj _kjp]ejo r]hq]^ha ejbkni]pekj pk oqllknp okbps]na `arahkliajp( _kilna)
dajoekj( ]j` ]j]huoeo* Ej pdeo _d]lpan( sa lnaoajpa` ] pa_djemqa pk ]qpki]pa pda ]j]huoeo kb oq_d
r]hq]^ha( ^qp ]hok rkhqiejkqo( `]p] pd]p eo ola_e|_]hhu p]ehkna` bkn okbps]na ajcejaanejc*
Salnaoajpa` ] qje|a` .)opal ]llnk]_d pd]p bqoao oqlanreoa`i]_deja ha]njejc ]llnk]_daosepd
eoh]j` l]noejc pk lanbkni ]qpki]pe_ _h]ooe|_]pekj kb pda _kjpajp kb `arahkliajp ai]eho ejpk |ra
h]jcq]ca _]packneao6 j]pqn]h h]jcq]ca patp( okqn_a _k`a( op]_g pn]_ao( _k`a l]p_dao( ]j` fqjg*
Pda naoqhpo k^p]eja` ]na ranu lkoepera( araj sepd _nkoo i]ehejc heop r]he`]pekj* Ej b]_p( l]noan)
^]oa` _h]ooe|ano ]na i]ehejc heop ej`alaj`ajp ]j` k{an ] okhe` ^]oeo i]`a ikna nk^qop ^u pda
lnk^]^eheope_ i]_deja ha]njejc ]llnk]_d*
Na}a_pekj* Pdeo skng eo ] opal pks]n` ] ikna a{a_pera atlhkep]pekj kb ai]eh `]p]* =hpdkqcd ep
`kao jkp lnkra kqn pdaoeo ^u epoahb( ep eo ] r]hq]^ha iejejc ]llnk]_d bkn qjopnq_pqna` `]p] pd]p ]h)
hkso eilnkra` pn]_a]^ehepu na_kranu pa_djemqao( na|ja` ]npeb]_p oqii]nev]pekj ]llnk]_dao( ]j`
ikna lna_eoa b]_p atpn]_pekj iapdk`o* Pdaoa ]na ]hh ]_perepeao pd]p d]ra ^aaj lnkra` pk oqllknp
okbps]na qj`anop]j`ejc ]j` `arahkliajp*
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L]np ER
Alehkcqa
-35

Ej L]np EE ]j` L]np EEE( sa ]eia` ]p lnkrejc kqn pdaoeo ^u _na]pejc ]llnk]_dao pk kran_kia pda _d]hhajcao
ej iejejc qjopnq_pqna` okbps]na `]p]( ]j` pdaj ^u ^qeh`ejc kj pkl kb pdaoa ]llnk]_dao pk `areoa ]j]huoao
]j` pkkho pk oqllknp okbps]na `arahkliajp ]j` lnkcn]i _kilnadajoekj* Ej pda bkhhksejc $]j` h]op% l]np
kb pdeo `eooanp]pekj( sa p]ga ] opal ^]_g bnki kqn ]llnk]_dao ]j` |j`ejco( ]j` sa _kj_hq`a kqn skng*
Ej pdeo `eooanp]pekj( sa l]npe_qh]nhu bk_qoa` kj `arahkliajp i]ehejc heop( aola_e]hhu ^a_]qoa kb pdaen jkeou
]j` ieta` h]jcq]ca _kjpajp pd]p _kjopepqpao ] ranep]^ha ]_e` paop bkn kqn iejejc ]llnk]_dao* Iknakran( sa
_dkoa KOO `arahkliajp i]ehejc heopo bkn kqn ]j]huoao( ^a_]qoa pdau d]ra ^aaj _kjoe`ana`̟deopkne_]hhu̟
pda dq^ kb lnkfa_p _kiiqje_]pekj ]p pda ej_alpekj kb pda |nop KOO _kiiqjepeao( oq_d ]o Hejqt ]j`=l]_da*
Bkn pdeo na]okj( sdaj opq`uejc KOO `arahklano̢ _kiiqje_]pekj( i]ju naoa]n_dano bk_qoa` kj `arahkl)
iajp i]ehejc heopo6 Bkn at]ilha( pk ejraopec]pa pda d]j`hejc kb l]p_dao W/17 -21Y( kn `arahklano̢ ok_e]h
japskngo W/2Y* Sa bkhhksa` pda o]ia l]pd*
=o ] |nop opal ej pdeo alehkcqa( ej ?d]lpan -,( sa na)ejraopec]pa pda nkha kb KOO `arahkliajp i]ehejc heopo(
sde_d d]ra ^aaj pda oq^fa_p ej ikop kb kqn `eooanp]pekj* Ej b]_p( `qnejc kqn ]j]huoao sa oajoa` pd]p i]ehejc
heopo ej KOO _kiiqjepeao d]ra ^aaj b]_ejc ] odebp sepd naola_p pk pdaen qo]ca ej pda |nop ua]no kb pda |nop
KOO lnkfa_po* Bqpqna skng odkqh` ^a ^]oa` kj ejbknia` ]ooqilpekjo( pdqo sa `a_e`a`( ^abkna _kj_hq`ejc(
pk _kj`q_p ] skng pk ql`]pa kqn gjksha`ca kj pda i]ehejc heop `]p] ]r]eh]^ha jks]`]uo ]j` lnk^]^hu ej pda
bqpqna* Pdeo dahlo qo pk p]ncap kqn bqpqna naoa]n_d pk pda ikop eilknp]jp ejbkni]pekj ]r]eh]^ha ej i]ehejc
heop ]j` ]hok pk pda ikop lnkieoejc nalkoepkneao kb qjopnq_pqna` `]p]*
Ej ?d]lpan --( sa _kj_hq`a pdeo skng( ^u ajqian]pejc pda _kjpne^qpekjo sa i]`a ej pda _kqnoa kb kqn
`eooanp]pekj ]j` ^u `ao_ne^ejc opalo sa ajreoekj ]o r]he` bqpqna skng*
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?d]lpan -,
?kiiqje_]pekj ej KOO I]ehejc Heopo
Klaj okqn_a okbps]na $KOO% `arahkliajp pa]io qoa aha_pnkje_ ia]jo( oq_d ]o ai]eho( ejop]jp
iaoo]cejc( kn bknqio( pk _kiiqje_]pa* ?kjrano]pekjo ejKOO oappejco ]na pule_]hhu _kj`q_pa` ej
]j klaj lq^he_ i]jjan ]j` ]na opkna` bkn h]pan nabanaj_a W/2Y* Bkn pdeo na]okj( KOO _kiiqje_])
pekj nalkoepkneao k{an ] ne_d okqn_a kb deopkne_]h ejbkni]pekj( sde_d _]j ^a qoa`( bkn at]ilha( pk
k^oanra okbps]na lnk_aooao W-31Y( pk qj`anop]j` okbps]na `arahklano̢ _kiiqje_]pekj `uj]ie_o
W-3.Y( ]j` pk eilnkra `arahkliajp ln]_pe_ao W-34Y*
I]ehejc heopo d]ra ^aaj _kjoe`ana`̟deopkne_]hhu̟pda dq^ kb lnkfa_p _kiiqje_]pekj ]p pda ej)
_alpekj kb pda |nop KOO _kiiqjepeao( oq_d ]o Hejqt ]j`=l]_da* Bkn pdeo na]okj( sdaj opq`uejc
KOO `arahklano̢ _kiiqje_]pekj( i]ju naoa]n_dano bk_qoa` kj `arahkliajp i]ehejc heopo6 Bkn
at]ilha( pk ejraopec]pa pda d]j`hejc kb l]p_dao W/17 -21Y( pn]_a]^ehepu _kj_anjo W-4Y( kn `arahkl)
ano̢ ok_e]h japskngo W/2Y*
Pdaoa ]j` kpdan opq`eao $a*c*( W-027 /47 -107 -3-7 -.7 -24Y% ]na ikophu ^]oa` kj pda _kjrajpekj]h
seo`ki pd]p pda nkha ]j` qo]ca kb pda `arahkliajp i]ehejc heopo $kb pda ]j]huva` lnkfa_p% ]na
oeieh]n pk pd]p kb Hejqt W-2.Y kn =l]_da W-/0Y ej pdaen |nop ua]no* Pdeo ha]`o pk ] jqi^an kb
]ooqilpekjo( oq_d ]o pd]p `arahkliajpi]ehejc heop ̤]na lnei]nehu _kj_anja` sepd pda okbps]na qj`an
`arahkliajp̥ W-10Y( ]j` pd]p ̤_kiiqje_]pekjo ^u ia]jo kb WaYi]eh eo pda kjhu lkooe^ha s]u bkn WKOO
`arahklanoY pk ejpan]_p sepd a]_d kpdan*̥ W./Y
Jaranpdahaoo( pdana eo jk _ha]n( ql`]pa`( ]j` sahh)nkqj`a` le_pqna kb pda _kiiqje_]pekj p]gejc
lh]_a ej klaj okqn_a `arahkliajp i]ehejc heopo pd]p oqllknpo pdaoa ]ooqilpekjo* Ej b]_p( ]p kqn
`eolko]h( sa kjhu d]ra aepdan ]^opn]_p ]j` kqp`]pa` gjksha`ca $a*c*( k^p]eja` ]o ] oe`a a{a_p kb
pda ]j]huoeo kb pda Hejqtlnkfa_p%( sde_d `kao jkp _kjoe`an pda na_ajp odebp kb ejpanaop pk jas ok_e]h
lh]pbknio $a*c*( CepDq^ ]j` FңҬқ%( kn ] ranu ola_e]heva` qj`anop]j`ejc $a*c*( nac]n`ejc ola_e|_
ejbkni]pekj( oq_d ]o pda lnk_aoo kb _k`a nareas W-24Y%( sde_d `kao jkp p]ga ejpk ]__kqjp ]hh pda
ejbkni]pekj pd]p _]j ^a `eopehha` bnki `arahkliajp ai]eho*
Ej pda lnarekqo l]npo kb pdeo pdaoeo( sa $ikophu mq]jpep]perahu% ]j]huva` ] h]nca jqi^an kb ai]eho(
]j` sa oajoa` ] _d]jca ej pda qo]ca kb `arahkliajp i]ehejc heopo ]_nkoo KOO ouopaio* Ej pdeo
_d]lpan-( sa lnaoajp ]j ]j]huoeo pk ql`]pa kqn gjksha`ca kj `arahkliajp i]ehejc heopo( ok pd]p
sa _]j ^appan cqe`a bqpqna skng kj iejejc pdeo okqn_a kb ejbkni]pekj*
- pda skng lnaoajpa` ej pdeo _d]lpan s]o lanbknia` ej _khh]^kn]pekj sepd =jf] Cqvve( @ahbp Qjeranoepu kb Pa_djkhkcu*
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?d]lpan -, ?kiiqje_]pekj ej KOO I]ehejc Heopo
-,*- Kranreas
Kqn ck]h eo pk ej_na]oa kqn qj`anop]j`ejc kb `arahkliajp i]ehejc heopo _kiiqje_]pekj6 Sd]p
`k l]npe_el]jpo p]hg ]^kqp; Dksiq_d `k pdau `eo_qoo a]_d pkle_; Sd]p eo pda nkha kb pda `arah)
kliajpi]ehejc heopo bkn KOO lnkfa_p _kiiqje_]pekj; =josanejc pdaoa mqaopekjo _]j _kj|ni kn
_]op `kq^po kj pda lnarekqo ]ooqilpekjo( ]j` ep _]j lnkre`a ejoecdpo bkn bqpqna naoa]n_d kjiej)
ejc `arahklano̢ _kiiqje_]pekj ]j` bkn ^qeh`ejc pkkho pk dahl pa]io _kiiqje_]pa a{a_perahu*
Pk ]josan pdaoa mqaopekjo( sa _kj`q_pa` ]j ej)`alpd ]j]huoeo kb pda _kiiqje_]pekj p]gejc
lh]_a ej pda `arahkliajp i]ehejc heop kb kja i]fkn KOO okbps]na ouopai( e*a*( pda =l]_da HүҝҟҨҟ
lnkfa_p* Sa oap ql kqn opq`u ]o ]j atlhkn]pknu ejraopec]pekj* Sa op]npa` sepdkqp dulkpdaoao
nac]n`ejc pda _kjpajp kb pda `arahkliajp i]ehejc heop( sepd pda ]ei kb `eo_kranejc pda pkle_o kb
_kiiqje_]pekj( pda lnkiejaj_u kb eilhaiajp]pekj `ap]eho( pda lkoepekj kb `arahklano( ]j` pda
nkha kb pda `arahkliajp i]ehejc heop ]o _kiiqje_]pekj _d]jjah* Pk pd]p aj`( sa i]jq]hhu ej)
ola_pa` ]j` _h]ooe|a` 1,2 ai]eh pdna]`o _kilneoejc kran .(0,, iaoo]cao( sa i]jq]hhu naokhra`
pda ]he]oejc ]ikjc ikna pd]j /-, ai]eh ]``naooao( ]j` bk_qoa` kj c]ejejc ] dkheope_ reas kj
pda ejbkni]pekj at_d]jca` ej pda i]ehejc heop*
Kqn naoqhpo odks pd]p( ]hpdkqcd pda `a_h]na` ejpajp kb `arahkliajp i]ehejc heop _kiiqje_]pekj
eo pk `eo_qoo lnkfa_p ejpanj]ho ]j` _k`a _d]jcao+]``epekjo( kjhu /1! kb pda ai]eh pdna]`o nac]n`
pda eilhaiajp]pekj kb _k`a ]npeb]_po* Ejopa]`( `arahkliajp i]ehejc heop _kiiqje_]pekj ]hok
_krano ] jqi^an kb kpdan pkle_o( oq_d ]o ok_e]h jknio ]j` ejbn]opnq_pqna* =hok( lnkfa_p `arahkl)
ano l]npe_el]pa ej haoo pd]j 31! kb pda kran]hh pdna]`o ]j` pdau op]np kjhu d]hb kb pda `eo_qooekjo*
Bej]hhu( pda `arahkliajp i]ehejc heop eo jkp pda okha lh]uan ej KOO lnkfa_p _kiiqje_]pekj6 Ep eo
_kilhaiajpa` ^u kpdan _d]jjaho $a*c*( eooqa nalkoepknu% bnki sde_d ep eo `eo_kjja_pa`*
?kjpne^qpekjo kb pda _d]lpan* Ej pdeo _d]lpan( sa lnaoajp pda bkhhksejc _kjpne^qpekjo6
̩ Sa _kj`q_p ] mq]hep]pera opq`u pk qj`anop]j` sd]p `]p] _]j ^a bkqj` ej KOO i]ehejc heopo* Sa
_kj`q_p pdeo naoa]n_d pk cqe`a bqpqna skng kj pdeo bkni kb qjopnq_pqna` okbps]na `]p]*
̩ Sa _na]pa ] _k`ejc ouopai pd]p eo naqo]^ha bkn ]j]huoeo kb `arahklan _kiiqje_]pekj ej cajan]h( ]j`
i]ehejc heopo ej l]npe_qh]n*
̩ Sa ]ooaoo pda bnamqaj_u kb `eo_qooekj pkle_o ej `arahkliajp i]ehejc heop* Ej l]npe_qh]n( sa bkqj`
pd]p eilhaiajp]pekj `ap]eho ]na jkp atpnaiahu lnkiejajp*
̩ Sa _na]pa psk ^aj_di]ngo6 kja bkn ai]eh pdna]` _]packnev]pekj ]j` kja bkn naokhrejc ]he]oao kb l]n)
pe_el]jpo* Kqn ^aj_di]ng ]na _kilneoa` kb ikna pd]j 1,, i]jq]hhu _h]ooe|a` pdna]`o ]j`
ikna pd]j /-, naokhra` ]he]oao ]j` ai]eh ]``naooao*
>]oa` kj kqn |j`ejco( sa ]j]huva ]j` `eo_qoo pda eilhe_]pekjo bkn naoa]n_dano ]j` ln]_pepekjano
$Oa_pekj -,*-,%*
Opnq_pqna kb pda _d]lpan* Ej Oa_pekj -,*. sa lnaoajp pda iapdk`khkcu sa bkhhksa` ej pdeo skng(
]hok lnaoajpejc pda naoa]n_d mqaopekjo* Ej Oa_pekj -,*/ sa `anera pda pkle_o `eo_qooa` ej pda `a)
rahkliajp i]ehejc heop kb HүҝҟҨҟ* Ej Oa_pekj -,*0 sa opq`u pda `eopne^qpekj kb `eo_qooekj pkle_o*
Ej Oa_pekj -,*1 sa opq`u pda l]npe_el]jpo kb pda i]ehejc heop( ej l]npe_qh]n pda `arahklano p]gejc
lh]_a ej pda `eo_qooekjo* Ej Oa_pekj -,*2 sa `eo_qoo pda _qnnajp nkha kb `arahkliajp i]ehejc heop
ej pda ]j]huva` lnkfa_p* Ej Oa_pekj -,*3( ^]oa` kj kqn |j`ejco( sa ]j]huva ]j` `eo_qoo pda ei)
lhe_]pekjo bkn naoa]n_dano ]j` ln]_pepekjano* Sa lnaoajp pda heiep]pekjo ej Oa_pekj -,*4 ]j` pda
nah]pa` skng ej Oa_pekj -,*5* Oa_pekj -,*-, oqii]nevao pda _d]lpan*
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-,*. Iapdk`khkcu
Pk atlhkna ]j` qj`anop]j` pda _kiiqje_]pekj p]gejc lh]_a ej `arahkliajp i]ehejc heopo( sa
lanbknia` ]j ej)`alpd ]j]huoeo kb pda `arahkliajp i]ehejc heop kb =l]_da HүҝҟҨҟ( ]j KOO ej)
bkni]pekj napnear]h bn]iaskng ]j` =LE*
Sa _dkoa HүҝҟҨҟ bkn pda bkhhksejc na]okjo6 $-% HүҝҟҨҟ eo ] i]pqna lnkfa_p sepd ] h]nca qoan
^]oa ]j` ]j aop]^heoda` _kiiqjepu kb `arahklano* $.% Ep s]o op]npa` ej -555 ^u ] oejcha `a)
rahklan( sdk ejepe]hhu cqe`a` ep ]o ] ̤^ajarkhajp `e_p]pkn̥* Ej .,,-( HүҝҟҨҟ fkeja` pda =l]_da
Okbps]na Bkqj`]pekj ]j` ^a_]ia ] bkqj`]pekj( sepd ] sahh)knc]jeva`( dean]n_de_]h ckranj]j_a
opnq_pqna ]j` bkni]heva` lkhe_eao.* $/% Pda lnarekqo skng `ao_ne^ejc pda _kiiqje_]pekj k_)
_qnnejc ej pda `arahkliajp i]ehejc heop kb KOO lnkfa_po $a*c*( W-2.7 --.Y% `]pao ^]_g pk pda a]nhu
.,,,o( ep eo decd)harah ]j` bk_qoao kj Hejqt( sde_d eo ikna kb ]j at_alpekj pd]j pda nqha ej KOO
lnkfa_po W-2.Y* HүҝҟҨҟ̢o knc]jev]pekj]h opnq_pqna oapo ep ]l]np bnki pda ^ajarkhajp `e_p]pknodel kb
Hejqt7 ^u _dkkoejc HүҝҟҨҟ sa ]ei ]p d]rejc ]j ql`]pa` gjksha`ca kb _kjpailkn]nu `arahkl)
ano̢ _kiiqje_]pekj ej pda `arahkliajp i]ehejc heop ej ] ikna _kiikj KOO oappejc* $0% HүҝҟҨҟ
d]o ] lq^he_hu ]n_dera` `arahkliajp i]ehejc heop sepd ] `a_h]na` ejpajp6 Pda `arahklan `eo_qooekj
DET KSCEME heop eo ̤ sdana l]npe_el]pejc `arahklano kb pda F]r] Hq_aja lnkfa_p iaap ]j` `eo_qoo eooqao
_kj_anjejc Hq_aja W***Y ejpanj]ho( _k`a _d]jcao+]``epekjo( ap_*̥/
-,*.*- Naoa]n_d Mqaopekjo
Kqn ejraopec]pekj narkhrao ]nkqj` bkqn naoa]n_d mqaopekjo6
NM-6 Sd]p pkle_o ]na `arahkliajp i]ehejc heop l]npe_el]jpo p]hgejc ]^kqp;
NM.6 Dks kbpaj `k l]npe_el]jpo p]hg ]^kqp a]_d pkle_; Dks lnkiejajp ]na eilhaiajp]pekj
`ap]eho;
NM/6 Eo pda `arahkliajp i]ehejc heop fqop bkn `arahklano; Sd]p `k `arahklano bk_qo kj;
NM06 Sd]p eo pda nkha kb pda `arahkliajp i]ehejc heopo bkn pda _kiiqje_]pekj ej pda KOO ]p
h]nca;
-,*.*. Naoa]n_d Iapdk`
Sa bkhhksa` pda ]llnk]_d `ale_pa` ej Becqna -,*-6 $-% sa ik`aha` ]hh pda i]ehejc heop ai]eho( $.%
sa na_kjopnq_pa` pdna]`o kb `eo_qooekj $naikrejc ]qpk)cajan]pa` kjao%( ]j` $/% sa n]j`kihu
atpn]_pa` -(,,, pdna]`o* Qoejc klaj _]n` oknp W.,Y $oaa Oa_pekj -,*.*0%( sa i]jq]hhu ]j]huva`
pda pdna]`o ]j` atpn]_pa` _]packneao kb `eo_qooekj $0%* Pk ajoqna pda ejpacnepu kb pda atpn]_pa`
_]packneao( sa oknpa` pdna]`o oaran]h peiao ]j` epan]perahu na|ja` pda _]p]hkcqa $1%* @qnejc pda
_]np oknp( sa pkkg jkpao ]^kqp pda i]ehejc heop( epo nkha( ]j` pda _kiiqje_]pekj k__qnnejc ej ep
$2%* Sa r]he`]pa` pda naoqhpejc _]p]hkcqa kb _]packneao qoejc _hkoa` _]n` oknp $3%* Sa _kilha)
iajpa` pda ]qpki]pe_]hhu _khha_pa` ai]eh `]p] ^u naokhrejc ]he]oao ]j` ^u ]``ejc ejbkni]pekj
]^kqp sde_d l]npe_el]jpo sana `arahklano $4%* Bej]hhu( sa _kj`q_pa` ] op]peope_]h ]j]huoeo kj pda
k^p]eja` _]packneva` pdna]`o $5%*
. H¯¯OUUUAOACHENQGFNSMDA¯INM
/ dppl6++hq_aja*]l]_da*knc+_kna+`eo_qooekj*dpih
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Becqna -,*-6 Pda ieta` ]llnk]_d naoa]n_d iapdk` ]llhea`*
-,*.*/ @]p] ?khha_pekj
Sa _khha_pa` pda ja_aoo]nu `]p] qoejc pda I>ҩҲ eilknpan ej IңҦҟҬ $oaa Oa_pekj /*.*-%* Sa ]hok
lnk_aooa` pda `]p] ej pda bkhhksejc s]u6
Na_kjopnq_pejc pdna]`o* =j ai]eh `eo_qooekj pdna]` eo ] oap kb iaoo]cao pd]p ]na hkce_]hhu nah]pa`(
e*a*( nalheao ej pda o]ia _d]ej kb ai]eho* Pk na_kjopnq_p `eo_qooekj pdna]`o( sa qoa psk
_kilhaiajp]nu daqneope_o6 $-% Sdajaran lkooe^ha( sa _kjoe`an pda ̡iaoo]ca)E@̢ $] chk^)
]hhu qjemqa e`ajpe|an bkn ai]eho% ]j` ̡ej)nalhu)pk̢ $qoa` pk ola_ebu pda ̡iaoo]ca)E@̢ kb pda
ai]eh pd]p ep eo nalhuejc pk% |ah`o pk na_kjopnq_p pdna]`o* $.% Kpdanseoa( sa _kjoe`an ai]eh
oq^fa_po* >u i]jq]hhu ejola_pejc pda HүҝҟҨҟ i]ehejc heop( sa bkqj` pd]p l]npe_el]jpo ]na
_kjoanr]pera ej gaalejc pda oq^fa_p _kjoeopajp sepd pda `eo_qooekj6 Sdaj ] pdna]` _d]jcao
pkle_( l]npe_el]jpo ]__kn`ejchu ik`ebu pda oq^fa_p kb pda oq^oamqajp ai]eho* Pdqo( eb psk
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ai]eho d]ra pda o]ia oq^fa_p( kn psk ohecdp r]ne]pekjo kb ep $a*c*( pdau ]na lna|ta` ^u Na6%(
sa lh]_a pdai kj pda o]ia pdna]`( qoejc pda peiaop]il bkn oknpejc*
Naikrejc ]qpki]pe_]hhu cajan]pa` ai]eho* I]ju KOO lnkfa_po bkns]n` ] jqi^an kb ola_e]h ]qpk)
i]pe_]hhu cajan]pa` ai]eho pk `arahkliajp i]ehejc heop( bkn at]ilha( bnki pda ranoekjejc
kn pda eooqa pn]_gejc ouopaio* Bkn pda lqnlkoa kb kqn naoa]n_d( ]eia` ]p qj`anop]j`ejc
sd]p l]npe_el]jpo p]hg ]^kqp ej ] i]ehejc heop( sa |hpan kqp pdaoa ]qpki]pe_]hhu cajan]pa`
ai]eho( qjhaoo pdau ]na ]josana` ^u ] lanokj* =hpdkqcd pdeo |hpan d]o pk ^a _qopkieva` pk
pda i]ehejc heopo qj`an ]j]huoeo( sa qoa` ]j ]llnk]_d pd]p _]j ^a ]`]lpa` pk kpdan heopo*
Ep bk_qoao kj pda mq]jpepu ]j` pda pdna]` oq^fa_p* Ej b]_p( ]qpki]pe_]hhu cajan]pa` ai]eho
kbpaj kqpjqi^an pdkoa i]jq]hhu cajan]pa` ]j` d]ra ] sahh `a|ja` oq^fa_p l]ppanj* Sa
]ccnac]pa` pdna]`o sepd ] oq^fa_p op]npejc sepd pda o]ia -, _d]n]_pano ]j` i]jq]hhu ]j)
]huva` pdaen `eopne^qpekj* Pdeo ]llnk]_d bkqj` ]hikop ]hh cajan]pa` ai]eho*
-,*.*0 ?]n` Oknp
Pk cnkql pda ai]eh pdna]`o sa qoa` _]n` oknp( ] pa_djemqa qoa` ej ejbkni]pekj ]n_depa_pqna pk
_na]pa iajp]h ik`aho ]j` `anera p]tkjkieao bnki ejlqp `]p] W.,Y* Sa qoa` ep pk knc]jeva pda
pdna]`o ejpk cnkqlo pk ]^opn]_p ]j` `ao_ne^a i]ehejc heop _kiiqje_]pekj* = _]n` oknp d]o / opalo6
$-% lnal]n]pekj $oaha_p _]n` oknp l]npe_el]jpo ]j` _na]pa pda _]n`o%7 $.% ata_qpekj $oknp _]n`o ejpk
ia]jejcbqh cnkqlo%7 ]j` $/% ]j]huoeo $bkni ]^opn]_p dean]n_deao pk `a`q_a cajan]h _]packneao%*
Lnal]n]pekj* Sa _na]pa` ]hh _]n`o bnki pda o]ilha naoqhpa` bnki pda `]p] _khha_pekj* A]_d _]n`
$atailhe|a` ej Becqna -,*.% nalnaoajpo ] pdna]` ]j` ej_hq`ao6 $-% jqi^an kb ai]eho(
$.% oq^fa_p( $/% `qn]pekj( sepd peiaop]il kb pda |nop ]j` h]op ai]eho( $0% pda |nop -1 hejao
$naikrejc sdepa hejao% ej pda ^k`u kb pda ejepe]h ai]eh( $1% ai]eh ]``naooao kb pda l]npe_e)
l]jpo ejrkhra`( ]j` $2% ]j qjerk_]h ID bkn h]pan nabanaj_a*
Ata_qpekj ld]oa* Pda |nop psk ]qpdkno ]j]huva` pda _]n`o ]llhuejc klaj $e*a*( sepdkqp lna`a|ja`
cnkqlo( ]o pdau aianca ]j` arkhra `qnejc pda oknpejc lnk_aoo% _]n` oknp( ]`]lpejc pda
cqe`ahejao bkn pda ]j]huoeo kb mq]hep]pera `]p] sepd cnkqj`a` pdaknu W4-Y6 Pdau ]rke`a`
ejbkni]pekj nah]pa` pk HүҝҟҨҟ $a*c*( epo sa^oepa% ]j` pda hepan]pqna _hkoahu nah]pa` pk i]eh)
ejc heop _kiiqje_]pekj( ]o pdeo _kqh` d]ra oajoepeva` pdai pk hkkg bkn _kj_alpo nah]pa`
pk ateopejc pdaknu( pdqo dej`anejc ejjkr]pekj ej knc]jevejc pda pdna]`o* Pdau kbpaj ejpan)
nqlpa` pda _]n` oknpejc pkiaik ]j e`a] kn _kj_alp lkpajpe]hhu qoabqh bkn h]pan ]j]huoeo $oaa
Oa_pekj -,*2%* Sdaj ja_aoo]nu pdau _kjoqhpa` pda ajpena pdna]` kjheja* Oej_a pda neckn kb
pda _]n` oknpejc iapdk` eo ej epo ]j]huoeo W-.5Y( ejopa]` kb skngejc oal]n]pahu kj `e{anajp
_]n`o( ]j` _da_gejc pda _kjoeopaj_u kb pda oknpejc ]j` iancejc pda _]n`o ej ] h]pan ld]oa(
pdau qoa` l]en)oknpejc* Pdeo namqenao oecje|_]jphu ikna peia( ^qp ep ^nejco ikna r]hqa pk
pda ]j]huoeo ]o pdau `eo_qooa` `eo_nal]j_eao ej pdaen pdkqcdpo bkn a]_d _]n` `qnejc pda _]n`
oknpejc epoahb*
=j]huoeo ld]oa* Pk ajoqna pda ejpacnepu kb pda aiancejc _]packneao( pda |nop psk ]qpdkno `e` ]
oa_kj` l]oo kj ]hh pda ]j]huva` _]n`o( op]npejc bnki oi]hh cnkqlo pd]p _kqh` jkp ^a ej)
_hq`a` ej ]ju h]ncan cnkql( ]j` na)_]packnevejc pdaoa _]n`o ^u na`a|jejc okia _]packneao*
Oq^oamqajphu( pdau ]j]huva` pda nai]ejejc _]n`o pk _kilhapahu `ao_ne^a pda _]p]hkcqa kb
pdna]` _]packneao $oaa Oa_pekj -,*/%*
Sa _kj`q_pa` ] r]he`]pekj pk ranebu sdapdan pda _]p]hkcqa s]o sneppaj ej ] _ha]n ]j` qj`an)
op]j`]^ha s]u pd]p s]o _]lpqnejc ]hh pda b]_apo kb a]_d _]packnu $oaa Oa_pekj -,*4%*
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5"days,"0:45:03"(10/29/02"17:10"2"11/3/02"17:55)""
(12)"Development"plans"for"Lucene?"
"
"
"
Hi"2"
I"was"just"wondering"what"is"the"current"development"plan"status"for"
Lucene?"I"have"been"monitoring"the"developer's"list"for"some"time,"and"
have"seen"very"little"in"the"way"of"CVS"commits."I"know"that"may"not"be"
an"accurate"barometer"of"development"activity,"but"there"it"is."
Is"there"any"plan"for"continuing"active"development"of"Lucene?"How"many"
people"are"working"on"it?"Why"aren't"there"more,"and"if"so,"how"can"we"
recruit"them?"
I"am"willing"to"help"contribute,"but"without"some"other"active"
developers,"I'm"not"sure"how"useful"it"will"be."
The"frustrating"thing"is"that"from"the"users"list,"we"all"know"that"
there"is"a"significant"amount"of"interest"in"the"product,"and"some"
feature"requests,"etc."
Thanks"
Peter"Mularien!
!
6"="['carlson@bookandhammer.com',"'pmularien@deploy.com',"'brian@quiotix.com',"
'otis_gospodnetic@yahoo.com',"'cmad@lanlab.de',"'cutting@lucene.com']"
"
"
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Becqna -,*.6 ?]n` Oknp6 At]ilha ?]n`
-,*.*1 =he]oejc ]j` E`ajpe|_]pekj kb @arahklano
Naokhrejc iqhpelha e`ajpepeao $]he]oao% eo bqj`]iajp]h pk lnal]na i]ehejc heop `]p] bkn pda op]peo)
pe_]h ]j]huoeo kb pda l]npe_el]jpo W/4Y* =hpdkqcd ] jqi^an kb ]llnk]_dao pk okhra ]he]oejc d]ra
^aaj lnklkoa` $a*c*( W/27 43Y%( pdeo p]og _]jjkp ^a bqhhu ]qpki]peva`* Pk ]rke` ^e]o ej kqn op]peo)
pe_]h naoqhpo( sa i]jq]hhu naokhra` ]he]oejc ej kqn `]p]* Sa op]npa` ^u ]ccnac]pejc kj ai]eh ]`)
`naooao( pk naokhra _]oao sepd iqhpelha ]qpdkn j]iao* Pdaj( sa i]jq]hhu ejola_pa` ]hh lkooe^ha
_ki^ej]pekjo kb j]iao ]j` ai]eh ]``naooao* Kja _d]hhajca sa aj_kqjpana` nac]n`o ] d]j`)
bqh kb l]npe_el]jpo qoejc `eopej_p j]iao ]j` ]``naooao $a*c*(̢Fkdj6 JNHMR ADDQERRCNL (̢ ]j`
̡ol]_af6 ROACEJ ADDQERRCNS°̢%* Pk naokhra pdaoa _]oao( sa na]` pda ai]eho oajp bnki pdaoa
]``naooao* Pk ]josan pda naoa]n_d mqaopekj nac]n`ejc `arahklano _kiiqje_]pejc ej pdai]ehejc
heop l]npe_el]jpo $e*a*( NM/%( sa ]hok e`ajpe|a` pda k{e_e]h _kiieppano kb pda lnkfa_p6 Sa i]p_da`
j]iao ]j` ]``naooao ej kqn o]ilha sepd pda k{e_e]h heop kb _kiieppano0* Sa ]hok atpn]_pa` `arah)
klan qoan j]iao bnki pda ranoekjejc ouopai hkc* I]p_dejc `arahklano s]o peia)_kjoqiejc( ]o
kjhu bas `arahklano qoa pdaen Wqoan)j]iaY AOACHECNL ]``naoo heopa` kj pda HүҝҟҨҟ sa^oepa*
-,*/ Sd]p ]na i]ehejc heop l]npe_el]jpo p]hgejc ]^kqp;
Saatpn]_pa` ai]eh `]p] bnki pda HүҝҟҨҟ `arahkliajpi]ehejc heop(1 bnki epo ej_alpekj $Oal .,,-%
pk Jkr .,-.( pkp]hejc ---(/22 ai]eho* Sa ]ccnac]pa` pdai ejpk pdna]`o ]j` naikra` ]qpki]pe)
_]hhu cajan]pa` iaoo]cao* Bnki pda naoqhpejc -/(,-5 `eo_qooekj pdna]`o sa n]j`kihu o]ilha`
0 H¯¯OKSCEMEAOACHENQGUHNUEAQEH¯LK
1 NQGAOACHEKSCEMEJATADET
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-,*/ Sd]p ]na i]ehejc heop l]npe_el]jpo p]hgejc ]^kqp;
-(,,, pdna]`o ]j` lnejpa` pda _knnaolkj`ejc _]n`o bkn pda _]n` oknp* =bpan oknpejc pda |nop _]*
/,, _]n`o( pda jas pdna]`o op]npa` iancejc ej pda o]ia cnkqlo( na]_dejc ] o]pqn]pekj a{a_p W4-Y*
Pk ]`` _kj|`aj_a pd]p pda o]pqn]pekj lkejp s]o na]_da`( ]j` pk eilnkra pda oecje|_]j_a kb pda
oq^oamqajp op]peope_]h ]j]huoeo( ]jkpdan .,, _]n`o sana oknpa`( na]_dejc ] o]ilha kb 1,2 pdna]`o*
Pda nai]ejejc _]n`o sana `eo_]n`a`*
Pdnkqcd pda _]n` oknp /0 cnkqlo aianca`* @qnejc pda oknpejc lnk_aoo sa epan]perahu c]ra at)
lh]j]pknu j]iao pk cnkqlo ]j` na}a_pa` kjdks pdau _kqh` ^a _hqopana` ejpk decdan harah pdaiao*
=p pda aj` kb pdeo ld]oa( sa d]` _hqopana` pda /0 cnkqlo ejpk 2 _]packneao ]j` .0 oq^_]packneao*
Sa jks `ao_ne^a a]_d _]packnu ]j` pda _knnaolkj`ejc oq^_]packneao*
Eilhaiajp]pekj* Pda ңҧҪҦҟҧҟҨҮқҮңҩҨ _]packnu _krano pda pdna]`o nah]pa` pk pda eilhaiajp]pekj
kb okqn_a _k`a ]npeb]_po* Ep _kilneoao pkle_o ol]jjejc bnki lnklkoejc jas ba]pqnao pk ^a ei)
lhaiajpa`( pk `eo_qooejc eilhaiajp]pekj `ap]eho( pk _kjpne^qpejc sepd l]p_dao* Ep ]hok ej_hq`ao
ai]eho ]eia` ]p qj`anop]j`ejc pda ouopai̢o eilhaiajp]pekj( kn pda n]pekj]ha ^adej` ]j eilha)
iajp]pekj _dke_a* Ep _kilneoao bkqn oq^_]packneao6
$=*-% ?ҩҧҪҬҟҢҟҨҭңҩҨ6 L]npe_el]jpo op]np _kilnadajoekj pdna]`o pk qj`anop]j` $l]npo kb% pda
eilhaiajp]pekj( pk ranebu eb pdaen gjksha`ca eo _knna_p ]j` ql)pk)`]pa( ]j` pk namqaop _h]ne|)
_]pekjo kj pda n]pekj]ha ^adej` ] l]npe_qh]n _dke_a $a*c*( ] qoa` l]ppanj kn ] pdnaodkh`%*
$=*.%@ңҭҝүҭҭңҩҨ6 L]npe_el]jpo ejepe]pa `eo_qooekj pdna]`o pk ]og pda klejekj kb kpdano $a*c*( ̤sd]p
`k ukq pdejg ]^kqp WpdeoY̥%( kn pk lnklkoa kja kn ikna lkooe^ha okhqpekjo kn e`a]o $a*c*( ̤sa _kqh`
`k ep hega WpdeoY( kn hega Wpd]pY̥%* Qoq]hhu( `eo_qooekjo narkhra ]nkqj` eilnkrejc ]j ateopejc _k`a
]npeb]_p( ]j` op]np bnki pda _kiiajpo kj ] na_ajp ba]pqna eilhaiajp]pekj( ^qc |t( kn oq^ieppa`
l]p_d*
$=*/% BҟқҮүҬҟ ҭүҡҡҟҭҮңҩҨ6 L]npe_el]jpo ejepe]pa pdeo gej` kb pdna]`o pk `ao_ne^a jas ba]pqnao
bnki ] decd)harah lanola_pera* Kbpaj l]npe_el]jpo namqaopejc ] ba]pqna kj pda i]ehejc heop ]na
jkp `ena_phu rkhqjpaanejc pk `k ep6 Pdau ikophu lnklkoa okiapdejc bkn kpdano pk `k*
$=*0% ?ҩҞҟ ҝҩҨҮҬңҜүҮңҩҨ6 L]npe_el]jpo op]np pdaoa pdna]`o pk hap pda _kiiqjepu gjks pd]p pdau
d]ra skngejc okqn_a _k`a na]`u pk ^a ianca` ej pda ouopai* Pda _k`a i]u eilhaiajp jas
ba]pqnao7 kn ep i]u p]_gha eooqao pd]p sana bkqj` ^u pda ai]eh ]qpdkn kn pd]p sana nalknpa` ej
pda k{e_e]h ^qc nalkoepknu* ?kjpne^qpekjo ]na ej pda bkni kb l]p_dao( lqhh namqaopo( atpanj]h
hejgo( kn ]pp]_da` _k`a*
Pa_dje_]h Ejbn]opnq_pqna* Ikop KOO okbps]na lnkfa_po nahu kj ] pa_dje_]h ejbn]opnq_pqna pk oql)
lknp `arahkliajp( i]ejpaj]j_a( ]j` pda ^qeh`ejc lnk_aoo( ]j` pk b]_ehep]pa pda _kiiqje_]pekj
]ikjc lnkfa_p _kjpne^qpkno W3/Y* Pdeo _]packnu _krano ai]eh pdna]`o nah]pa` pk oq_d ]j ejbn]o)
pnq_pqna7 pda pkle_o kb `eo_qooekjo ]na $>*-% ҜүңҦҞңҨҡ ҭҳҭҮҟҧ $a*c*( jkpe|_]pekj kb lnk^haio sepd
pda ^qeh`ejc ouopai%( $>*.% ҞҩҝүҧҟҨҮқҮңҩҨ $a*c*( `a_eoekjo kj pda f]r]`k_%( $>*/% ңҭҭүҟ ҮҬқҝҥ)
ңҨҡ $a*c*( ikra pk ] jas pn]_gejc ouopai%( $>*0%ҧқңҦңҨҡ ҦңҭҮҭ $jkp kjhu pda `arahkliajp i]ehejc
heop epoahb( ^qp ]hok a*c*( pda qoan i]ehejc heop%( $>*1% ҪҬҩҡҬқҧҧңҨҡ ҦқҨҡүқҡҟ $a*c*( pda ranoekj kb
Wlnkcn]iiejc h]jcq]caY pk qoa%( $>*2% ҮҟҭҮңҨҡ $a*c*( dks pk qoa pda _kjpejqkqo paopejc ouopai%(
$>*3% ҰҟҬҭңҩҨңҨҡ $a*c*( `eo_qooekjo kj ^n]j_dao%( ]j` $>*4%ұҟҜҭңҮҟ $a*c*( pdna]`o kj sd]p _kjpajp
pk lqp ej pda sa^oepa%* =qpdkno kb ejbn]opnq_pqna pdna]`o snepa pk pda heop bkn `e{anajp na]okjo(
oq_d ]o oaj`ejc jkpe|_]pekjo( `eo_qooejc lnk^haio( ]j` lkoejc mqaopekjo*
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?d]lpan -, ?kiiqje_]pekj ej KOO I]ehejc Heopo
Lnkfa_p Op]pqo* =o `ao_ne^a` ej lnarekqo skng $a*c*( W-2.7 -/07 /4Y%( `arahkliajp i]ehejc heopo ]na
]hok qoa` pk n]eoa ]s]najaoo kj pda op]pqo kb pda lnkfa_p ]j` pk `eo_qoo bqpqna opalo* Pdeo _]packnu
nac]n`o pdaoa gej` kb pkle_o( ]j` ej_hq`ao psk cnkqlo kb pdna]`o6 pdkoa ]^kqp $?*-% ҪҦқҨҨңҨҡ
pda bqpqna `arahkliajp kb pda lnkfa_p( ]j` pdkoa ]^kqp $?*.% ҬҟҦҟқҭҟҭ* =qpdkno kb ҪҬҩҤҟҝҮ ҭҮқҮүҭ
pdna]`o snepa pk pda i]ehejc heop pk ]jjkqj_a ] jas naha]oa( pk `a_e`a sde_d eooqao pk |t bkn ]
iehaopkja( kn pk `eo_qoo pda kjckejc ]_perepu kj pda lnkfa_p*
Ok_e]h Ejpan]_pekjo* Ok_e]hevejc eo aooajpe]h bkn pda hkjc)pani oqnrer]h kb KOO lnkfa_po W20Y( ]j`
i]ehejc heopo lh]u ]j eilknp]jp nkha ej pdeo _kjpatp W3/Y* L]npe_el]jpo snepa pk pda i]ehejc heop
]^kqp pda jknio( r]hqao( ]j` lanola_perao pd]p ]na l]np kb pda _kiiqjepu̢o klan]pekj]h opnq_)
pqna( ]j` pk _kkn`ej]pa sepd kpdano* Pdeo _]packnu narkhrao ]nkqj` pdaoa ok_e]h ejpan]_pekjo( ]j`
pdna]`o ]na ]^kqp $@*-% қҝҥҨҩұҦҟҞҡҟҧҟҨҮ kb a{knpo $a*c*( nalhuejc pk ] _k`a _kiiep pk pd]jg
pda ]qpdkn%( $@*.% ҝҩҩҬҞңҨқҮңҩҨ $a*c*( n]eoejc ]s]najaoo ]^kqp ]j eooqa ej pda ^qc nalkoepknu(
kn jkpebuejc ] l]npe_el]jp̢o ]^oaj_a%( cnaapejco ]j` oqccaopekjo pk $@*/% Ҩҟұ ҝҩҨҮҬңҜүҮҩҬҭ( ]j`
$@*0% ҭҩҝңқҦ ҨҩҬҧo ckranjejc pda ^ad]rekn kb i]ehejc heop l]npe_el]jpo $a*c*( ]`re_ao kj oq__aoo)
bqhhu oq^ieppejc ] l]p_d%* =qpdkno kb oq_d pdna]`o jkpebu pdaen ]^oaj_a( sah_kia jasiai^ano(
pd]jg okiakja bkn ] sahh)`kja ^qc |t( ]j` pahh aranukja ]^kqp jashu oq^ieppa` eooqao*
Qo]ca* Pda үҭқҡҟ _]packnu _kilneoao pdna]`o sepd mqaopekjo ]j` lnk^haio ]^kqp pda qo]ca kb
pda okbps]na ^aejc `arahkla` ^u pda lnkcn]iiano ajnkhha` ej pda `arahkliajpi]ehejc heop( ]j`
ep ]hok ej_hq`ao pdna]`o nah]pa` pk atpanj]h lnkfa_po* Ep _kilneoao pdnaa oq^_]packneao6
$A*-% LҬҩҜҦҟҧҭ қҨҞ Ҝүҡҭ6 =qpdkno ]og ]`re_a kj dks pk okhra eooqao pdau d]ra klan]pejc pda
lnkfa_p( kn nalknp ] cajan]h lnk^hai pdau d]ra bkqj`* L]npe_el]jpo i]u ]hok ^nejc ql ] `eo)
_qooekj ]^kqp ] lnk^hai ^u bkns]n`ejc ai]eho oajp pk kpdan i]ehejc heopo( kn ^u ]josanejc
]qpki]pe_ iaoo]cao bnki pda eooqa pn]_gejc ouopai*
$A*.% EҨҠҩҬҧқҮңҩҨ ҭҟҟҥңҨҡ6 =qpdkno snepa pk ]og ]`re_a kj dks pk _kilhapa ]j klan]pekj $a*c*(
̤Dks pk `k WpdeoY;̥%( kj sdana pk |j` qo]ca nah]pa` naokqn_ao $a*c*( `k_qiajp]pekj( at]ilhao%(
]j` kj pda necdp ]llnk]_d pk _dkkoa ]ikjc `e{anajp qo]ca klpekjo $a*c*( ̤Sd]p eo pda lnklan
ia]jo pk `k WpdeoY;̥%*
$A*/% AҲҮҟҬҨқҦ ҪҬҩҤҟҝҮҭ6 L]npe_el]jpo snepa( bkn at]ilha( pk n]eoa ]s]najaoo ]^kqp pdaen ksj(
atpanj]h( okbps]na lnkfa_p* Pdau ]og pk ^a ej_hq`a` ]ikjc pda kjheja heop kb ]llhe_]pekjo qoejc
pda i]ej lnkfa_p $a*c*( ̤Lksana` ^u̥%* L]npe_el]jpo `arahklejc kpdan ouopaio ]hok ]og ]^kqp
ej_hq`ejc pdaen skng ]o l]np kb pda i]ej lnkfa_p*
@eo_]n`a`* Pdeo _]packnu cnkqlo pda pdna]`o pd]p `k jkp |p ejpk pda _]packneao lnarekqohu `a)
o_ne^a`* Pdau ]na kb pdnaa gej`o6
$B*-% =үҮҩ)ҡҟҨҟҬқҮҟҞ6 =qpk)cajan]pa` pdna]`o( oq_d ]o ai]eho bnki pda _kjpejqkqo ^qeh`ejc
ouopai kn pda sege( pd]p sana jkp |hpana` kqp ^u kqn daqneope_o*
$B*.% PҬқҭҢ6 Pdna]`o at_hqoerahu _kilkoa` kb qjna]`]^ha ai]eho $e*a*( `qa pk bkni]ppejc lnk^)
haio%( ]j` ol]i ai]eho pd]p ]na jkp lanp]ejejc pk pda _kjpajp kb pdai]ehejc heop $e*a*( qjokhe_epa`
_kiian_e]h ai]eho%*
$B*/% PүҬҮҦҟ6 Ai]eh pdna]`o pd]p ]na qjnah]pa` pk ]ju kpdan pdna]`( kn ranu `e{e_qhp pk _h]ooebu
`qa pk pda j]pqna kb pdaen _kjpajp $a*c*( ia]jejchaoo ^a_]qoa kqp kb _kjpatp%*
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-,*0 Dks kbpaj `k l]npe_el]jpo p]hg ]^kqp a]_d pkle_;
-,*0 Dks kbpaj `k l]npe_el]jpo p]hg ]^kqp a]_d pkle_;
Kqn oa_kj` naoa]n_d mqaopekj oaago pk qj`anop]j` dks iq_d l]npe_el]jpo `eo_qoo a]_d pkle_
]j` dks lnkiejajp ]na eilhaiajp]pekj `ap]eho*
Becqna -,*/ odkso pda `eopne^qpekj kb pda pdna]`o ]ikjc pda `e{anajp _]packneao $oaa ]hok _khqij
̡pdna]`o̢ ej P]^ha -,*-%*
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Becqna -,*/6@eopne^qpekj kb pdna]`o lan _]packnu*
EҧҪҦҟҧҟҨҮқҮңҩҨ eo pda ikop bnamqajphu k__qnnejc _]packnu( _kilneoejc /2! kb pda pdna]`o* Oej_a
pda `a_h]na` ]ei kb pda `arahkliajpi]ehejc heop kb HүҝҟҨҟ eo pk ^a sdana ̤l]npe_el]pejc `arahklano
W***Y iaap ]j` `eo_qoo eooqao _kj_anjejc HүҝҟҨҟ W***Y ejpanj]ho( _k`a _d]jcao+]``epekjo( ap_*̥( sa sana
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?d]lpan -, ?kiiqje_]pekj ej KOO I]ehejc Heopo
oqnlneoa` pd]p̟ej na]hepu̟ңҧҪҦҟҧҟҨҮқҮңҩҨ pdna]`o _kqjp bkn fqop ] ^ep ikna pd]j ] pden` kb ]hh
pda pdna]`o* Pdeo _d]jcao bnki pda Hejqt ganjahi]ehejc heop $kbpaj qoa` bkn opq`uejc `arahklano̢
ejpan]_pekj%( sdana ңҧҪҦҟҧҟҨҮқҮңҩҨ pdna]`o ̤bkni pda h]nca i]fknepu kb pda pn]{e_ kj pda heop*̥ W41Y
Ej _kil]neokj( sa bkqj` pda n]pek kb үҭқҡҟ pdna]`o ej pda i]ehejc heop pk ^a oqnlneoejchu decd
$.3!%* Ej l]npe_qh]n( d]hb kb pdaoa pdna]`o nac]n` ңҨҠҩҬҧқҮңҩҨ ҭҟҟҥңҨҡ $-/! kran]hh%( ej olepa kb ]
jkpa kj pda HүҝҟҨҟ sa^oepa atdknpejc l]npe_el]jpo pk ̤jkp oaj` i]eh pk pdeo heop sepd qo]ca mqaopekjo
kn _kj|cqn]pekj mqaopekjo ]j` lnk^haio̥* Iknakran( pdna]`o nac]n`ejc ҪҬҩҜҦҟҧҭ қҨҞ Ҝүҡҭ ]__kqjp
bkn 4!* Araj _kjoe`anejc o]ilhejc heiep]pekjo $oaa Oa_pekj -,*4%( ej HүҝҟҨҟ pdaoa pdna]`o skqh`
_knnaolkj`o pk haoo pd]j d]hb kb pda ^qco nalknpa` ej FңҬқ $ql pk kja |bpd( sdaj _kjoe`anejc
kpdan pulao kb eooqao%( ia]jejc pd]p ej HүҝҟҨҟ pda i]ehejc heop i]u jkp ^a pda lnei]nu _d]jjah
bkn `eo_qooejc ]j` nalknpejc lnk^haio ]j` ^qco*
Pdna]`o nac]n`ejc ҮҟҝҢҨңҝқҦ ңҨҠҬқҭҮҬүҝҮүҬҟ pkp]h -2!* Pda haoo bnamqajp pdna]` _]packneao ]na
ҭҩҝңқҦ ңҨҮҟҬқҝҮңҩҨ ]j` ҪҬҩҤҟҝҮ ҭҮқҮүҭ* Eps]o oqnlneoejc pk qo pd]p( `aolepa pdai]ehejc heop ]hs]uo
d]rejc ^aaj _kjoe`ana` pda dq^ bkn KOO lnkfa_p _kiiqje_]pekj W-2.7 3/Y( kjhu 3! kb pda pdna]`o
ej kqn o]ilha nac]n` pda lnkfa_p op]pqo( ]j` 2! nac]n` ok_e]h ejpan]_pekjo ]ikjc l]npe_el]jpo*
Bej]hhu( pdana eo ] jkp jachece^ha lknpekj $4!% kb pdna]`o ҞңҭҝқҬҞҟҞ `qnejc pda _]n` oknpejc* >a)
oe`ao -, pdna]`o sepd jk _ha]n ia]jejc $ҮүҬҮҦҟ%( ]j`̟`aolepa pda b]_p pd]p sa lanbknia` ]j
necknkqo lna)lnk_aooejc ]j` `]p] _ha]jejc ld]oa $Oa_pekj -,*.%̟] oq^op]jpe]h ]ikqjp kb jkeoa
$3! kb pda pkp]h pdna]`o( bnki қүҮҩҧқҮңҝқҦҦҳ ҡҟҨҟҬқҮҟҞ ]j` ҮҬқҭҢ pdna]`o% s]o opehh lnaoajp kqn
o]ilha* Sa ]hok jkpe_a pd]p pdaoa pdna]`o _]jjkp ^a _ha]nhu `eopejcqeoda` bnki pda kpdan _]pa)
ckneao6 ] pden` kb pdai ]na nalhea` $a*c*( pdana ]na pdna]`o ]qpki]pe_]hhu cajan]pa` bnki pda sege(
sde_d ]hh d]ra pda o]ia oq^fa_p ]j` pdqo cap pdna]`a`%( ]hikop ] pden` ej_hq`a `arahklano ej pda
ai]eho $a*c*( orj _kiiepo ejepe]hhu oajp pk pda i]ehejc heop naoqhpo ]o oajp ^u pda `arahklan ]qpdkn
kb pda _kiiep%( ]j` |j]hhu ]hikop ] bkqnpd kb pdaoa pdna]`o _kjp]ej _k`a $a*c*( orj _kiiepo( ]j`
_d]jca hkco bnki pda sege l]cao%*
-,*0*- Dks lnkiejajp ]na eilhaiajp]pekj `ap]eho;
Pk ^appan qj`anop]j` dks lnkiejajp eilhaiajp]pekj `ap]eho ]na( sa ]j]huva` pda `eopne^qpekjo
kb pdna]`o _kjp]ejejc _k`a ajpepeao $a*c*( _h]oo j]iao%* =naiajpekja` _k`a ]npeb]_po ]j ej`e_]pekj
kb `eo_qooekj ]^kqp eilhaiajp]pekj `ap]eho;
Ej lnarekqo skng( >en` ap ]h* nalknpa` pd]p pda i]ehejc heop eo i]`a kb ikna pd]j eilhaiajp]pekj*
Pdau`eopejcqeod ^apsaaj lnk_aoo ]j` lnk`q_p( ]j`qoa pda lnaoaj_a kb okqn_a _k`a j]iao( oq_d ]o
_h]oo j]iao( ]o _h]ooe|ano6 ̤Iaoo]cao pd]p ej_hq`a pdaoa okqn_a _k`a j]iao ]na _h]ooe|a` ]o lnk`q_p ]j`
pda naop ]na _h]ooe|a` ]o lnk_aoo̥ W/4Y* Sa ]hok ]llhu pdeo `eopej_pekj pk kqn `]p] ]j` ranebu sdapdan
]j` dks ep |po pk kqn _]packneao* Sa _kjoe`ana` pda ajpepeao iajpekja` ej ]hh pda naha]oao kb
HүҝҟҨҟ( ]j` sa ]j]huva` pdna]`o pk `apanieja sdapdan pdau _kjp]eja` _k`a ajpepeao* Naoqhpo
bnki kqn ]j]huoeo _]j ^a oaaj ej pda _khqij ̡sepd _k`a ajpepeao *̢
Kqn naoqhpo odks pd]p 13! kb ]hh pda ]j]huva` pdna]`o _kjp]ej _k`a ajpepeao( ]j` ]p ha]op ] pden`
kb pdna]`o ej a]_d _]packnu _kjp]ejo _k`a ajpepeao $at_alp ҞңҭҝқҬҞҟҞ pdna]`o( .4!%* Kb ңҧҪҦҟҧҟҨ)
ҮқҮңҩҨ pdna]`o( 33! _kjp]ejo _k`a*
Pk ranebu pk sde_d `acnaa >en` ap ]h*̢o _h]ooe|_]pekj |po pk kqn `]p]( sa |nop jaa` pk `a|ja sde_d
kb kqn ksj _]packneao ]na l]np kb lnk`q_p* =__kn`ejc pk pda `ao_nelpekj( pdaoa skqh` _knnaolkj`
pk kqn ңҧҪҦҟҧҟҨҮқҮңҩҨ _]packnu ]hkja* Dksaran( үҭқҡҟ ]j` ҞңҭҝқҬҞҟҞ pdna]`o skqh` jkp |p ej
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-,*1 Eo pda `arahkliajp i]ehejc heop kjhu bkn `arahklano;
aepdan `a|jepekj6 sa `a_e`a` pk ej_hq`a үҭқҡҟ ]o lnk`q_p $oej_a HүҝҟҨҟ eo ]j =LE( i]ju qo]ca
mqaopekjo nac]n`o epo _k`a ]npeb]_po%( sdeha sa _kjoe`an ҞңҭҝқҬҞҟҞ ]o lnk_aoo*
Kqn `]p] odkso pd]p sdaj kjhu _kjoe`anejc pdna]`o _kjp]ejejc _k`a ajpepeao( kjhu 32! kb pdaoa
pdna]`o skqh` ^a nac]n`ejc lnk`q_p $e*a*( ңҧҪҦҟҧҟҨҮқҮңҩҨ ]j` үҭқҡҟ%( sdeha pda nai]ejejc .0!
skqh` ]_pq]hhu ^a ]^kqp lnk_aoo* Iknakran( sa skqh` kjhu oaha_p 3,! kb ]hh pda ңҧҪҦҟҧҟҨҮқ)
ҮңҩҨ'үҭқҡҟ pdna]`o* Pdeo eo ej _kjpn]op sepd >en` ap ]h* |j`ejco( sdana pdau aopei]pa` ] _knna_p
_h]ooe|_]pekj ej 5,! kb pda _]oao*
Bej]hhu( sa qoa` pda Beodan̢o at]_p paop W-5/Y pk paop sdapdan pdana eo ]j ]ook_e]pekj ^apsaaj naban)
aj_ejc ] _k`a ajpepu ]j` pda psk _]packneao lnk`q_p ]j` lnk_aoo* Pda paop naoqhpa` ej ] l)r]hqa
kb < ,*,,- ej`e_]pejc pda ateopaj_a kb oq_d ]j ]ook_e]pekj* Jatp( sa ejraopec]pa` pda opnajcpd
kb pdeo ]ook_e]pekj ^u _kilqpejc pda k``o n]pek $KN% W-5/Y* KN ia]oqnao pda lnk^]^ehepu kb ]
pdna]` nabanaj_ejc ]p ha]op kja _k`a ajpepu pk ^a _]packneva` ]o lnk`q_p _kil]na` pk ] pdna]`
jkp nabanaj_ejc ]ju _k`a ajpepu* Sa k^p]eja` ]j k``o n]pek kb 0*,4. sepd ] hksan ]j` qllan
_kj|`aj_a ejpanr]h kb .*34- ]j` 2*,/4* ?kjoamqajphu pdeo lnk^]^ehepu eo bkqn peiao decdan( pdqo
_kj|niejc pda ]ook_e]pekj ^apsaaj nabanaj_ejc ] _k`a ajpepu ]j` pda _]packnev]pekj kb pdna]`o
ejpk lnk`q_p kn lnk_aoo*
-,*1 Eo pda `arahkliajp i]ehejc heop kjhu bkn `arahklano;
Kj_a kqn _]packneao sana op]^ha( ]j` ]bpan lanbkniejc oaran]h _]n` oknp epan]pekjo pk ajoqna pda
ejpacnepu kb kqn _]packneao( sa naokhra` ]he]oejc ]j` `apanieja`sde_d l]npe_el]jpo sana lnkfa_p
`arahklano $e*a*( pdkoa sepd _kiiep lnerehacao%* P]^ha -,*- odkso pda op]peope_]h ejbkni]pekj sa
_khha_pa` kj pda o]ilha kb pdna]`o _]packneva` ej pda _]n` oknpejc lnk_aoo* Sa ej_hq`a ai]eh
cn]jqh]nepu bkn _kilhapajaoo*
-,*1*- Sd]p `k `arahklano bk_qo kj;
Pda kran]hh n]pek kb pdna]`o ej sde_d ]p ha]op kja `arahklan l]npe_el]pa` $_khqij ̡sepd `arah)
klano̢% eo mqepa decd6 @arahklano ]na lnaoajp ej ikna pd]j 31! kb pda pna]`o ej a]_d _]packnu(
at_alp ej үҭқҡҟ $11!% ]j` ҞңҭҝқҬҞҟҞ $/1!%* Ej ҪҬҩҤҟҝҮ ҭҮқҮүҭ ]j` ҮҟҝҢҨңҝқҦ ңҨҠҬқҭҮҬүҝҮүҬҟ
pdna]`o( `arahklano ]na lnaoajp ej ikna pd]j 5,! kb pdaoa pdna]`o*
Kqn naoqhpo ]hok odks pd]p ej okia _]packneao pdana eo ] lnar]haj_a kb pdna]`o ̡op]npa` ^u `arah)
klano *̢ Dksaran( kran]hh( kjhu d]hb kb ]hh pda ]j]huva` pdna]`o d]o ^aaj op]npa` ^u ] `arahklan*
@arahklano op]np pda i]fknepu kb pdna]`o ej LҬҩҤҟҝҮ ҭҮқҮүҭ $45! kb pda pdna]`o ej pdeo _]packnu%(
PҟҝҢҨңҝқҦ ңҨҠҬқҭҮҬүҝҮүҬҟ( $34!%( ]j` ҭҩҝңқҦ ңҨҮҟҬқҝҮңҩҨ $3,!%* Kjhu 10! kb pda ңҧҪҦҟҧҟҨҮқ)
ҮңҩҨ pdna]`o ]na op]npa` ^u ] `arahklan* Eb sa hkkg ]p pda oq^_]packneao( sa _]j oaa pd]p kjhu ]
pden` kb ҝҩҨҮҬңҜүҮңҩҨ pdna]`o s]o op]npa` ^u `arahklano* Pdeo eo ]hok `qa pk pda KOO opnq_pqna
ej cajan]h( sdana ] lanokj _]j ^a ] _kjpne^qpkn sepdkqp _kiieppejc necdpo* L]npe_el]jpo snepa
pk pda i]ehejc heop k{anejc pdaen _kjpne^qpekjo( dklejc pd]p ] `arahklan iecdp ejpacn]pa ep ej pda
lnkfa_p* Iknakran( qoano ]hok k__]oekj]hhu snepa pk pda `arahkliajp i]ehejc heop sepd lnkcn]i
_kilnadajoekj mqaopekjo kn ba]pqna namqaopo*
Bqnpdanikna( sa jkpe_a pd]p kjhu .-! kb pda үҭқҡҟ pdna]`o sana op]npa` ^u ] `arahklan( ]j`(
ej l]npe_qh]n( kjhu 0! kb pda ңҨҠҩҬҧқҮңҩҨ ҭҟҟҥңҨҡ pdna]`o* Ep eo jkp ranu oqnlneoejc pd]p pdaoa
pdna]`o ]na jkp op]npa` ^u HүҝҟҨҟ `arahklano* Dksaran( `arahklano ]hok op]np ҟҲҮҟҬҨқҦ ҪҬҩҤҟҝҮ
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P]^ha -,*-6 ?]packnev]pekj kb ai]eh pdna]`o*
categories threads replied with developers 
started by 
developers
with code 
entities
unique 
authors developers emails
from 
developers
with code 
entities
A.1
A.2
A.3
A.4
A
B.1
B.2
B.3
B.4
B.5
B.6
B.7
B.8
B
C.1
C.2
C
D.1
D.2
D.3
D.4
D
E.1
E.2
E.3
E
F.1
F.2
F.3
F
Comprehension 46 74% 74% 43% 78% 66 39% 208 60% 72%
Discussion 85 80% 86% 68% 78% 87 39% 551 70% 70%
Feature Suggestion 13 54% 77% 54% 62% 19 53% 35 66% 51%
Contribution 36 75% 81% 33% 81% 56 39% 135 59% 62%
Implementation
(36%) 180 76% 81% 54% 77% 155 26% 929 66% 69%
Bug Tracking 3 100% 100% 67% 0% 8 88% 24 92% 0%
Building 19 84% 95% 53% 37% 25 56% 54 72% 24%
Documentation 22 59% 95% 86% 45% 33 73% 78 83% 37%
Mailing List 3 33% 67% 67% 0% 4 75% 4 75% 0%
Programming Language 4 100% 100% 75% 50% 27 52% 100 54% 18%
Testing 13 77% 92% 92% 62% 21 81% 71 94% 42%
Versioning 10 80% 90% 80% 20% 28 61% 76 78% 4%
Website 7 86% 100% 100% 0% 13 85% 32 94% 0%
Technical 
Infrastructure (16%) 81 75% 94% 78% 36% 76 43% 439 77% 21%
Planning 16 88% 94% 88% 56% 48 54% 233 84% 19%
Release 21 71% 90% 90% 38% 34 56% 126 85% 28%
Project 
Status (7%) 37 78% 92% 89% 46% 63 48% 359 84% 22%
Social Norm 3 33% 100% 100% 0% 4 75% 6 83% 0%
Contributors 7 71% 86% 71% 29% 15 80% 26 85% 19%
Acknowledgment 3 0% 100% 100% 33% 3 100% 3 100% 33%
Coordination 17 35% 65% 59% 47% 17 47% 29 41% 38%
Social 
Interaction (6%) 30 40% 77% 70% 37% 30 57% 64 66% 27%
Problems & Bugs 40 58% 70% 35% 80% 53 34% 128 45% 81%
Information Seeking 68 68% 47% 4% 60% 99 24% 210 37% 61%
External Project 27 59% 52% 41% 30% 45 36% 86 52% 24%
Usage
(27%) 135 63% 55% 21% 60% 164 20% 424 43% 60%
Auto Generated 24 33% 25% 21% 29% 6 50% 156 5% 19%
Trash 9 33% 44% 44% 11% 16 63% 30 77% 20%
Turtle 10 60% 50% 30% 40% 19 42% 27 44% 33%
Discarded
(8%) 43 40% 35% 28% 28% 34 44% 213 20% 21%
Total 506 67% 73% 50% 57% 315 16% 2428 63% 46%
pdna]`o6 Pdau kbpaj d]ra oe`a lnkfa_po( ^qehp kj pkl kb HүҝҟҨҟ( pdau s]jp pk iajpekj ej pda
i]ehejc heop $a*c*( ]jjkqj_ejc ] jas naha]oa%*
-,*1*. @uj]ie_o kb ejpan]_pekjo
>u ]j]huvejc pda lklqh]pekj kb i]ehejc heop l]npe_el]jpo( sa bkqj` pd]p kjhu -2! kb pda l]npe_e)
l]jpo ]na k{e_e]h _kiieppano $_khqij ̡`arahklano̢%* Pdqo( pda r]opi]fknepu kb l]npe_el]jpo ej pda
`arahkliajp i]ehejc heop ]na jkp HүҝҟҨҟ `arahklano* Sa ]oga` kqnoahrao6 Dks ]na l]npe_el]jpo
ejpan]_pejc re] pda i]ehejc heop; @k `arahklano d]ra ] l]npe_qh]n lkoepekj;
Pda _khqij ̡Qjemqa l]npe_el]jpo̢ ej`e_]pao pda jqi^an kb ej`ere`q]h laklha l]npe_el]pejc pk
`eo_qooekjo pdna]`o* Sdaj pda jqi^an kb l]npe_el]jpo eo hksan pd]j pda jqi^an kb pdna]`o( pdeo
ia]jo pd]p laklha ]na l]npe_el]pejc ej ikna pd]j kja pdna]` $a*c*( pdeo eo pda _]oa ej pda ңҧҪҦҟ)
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-,*1 Eo pda `arahkliajp i]ehejc heop kjhu bkn `arahklano;
ҧҟҨҮқҮңҩҨ _]packnu%* Oeieh]nhu( ] decdan jqi^an kb l]npe_el]jpo pd]j pda jqi^an kb `eo_qooekj
pdna]`o ej`e_]pao ̤kja)peiano̥ $sa k^oanra pdeo ej pda үҭқҡҟ ]j` ҪҬҩҤҟҝҮ ҭҮқҮүҭ _]packneao%*
Pk ^appan qj`anop]j`sdana l]npe_el]jpo ejpan]_p( sa _kqjpa` pdna]`o pd]p ]na nalhea` pk $e*a*( sepd
ikna pd]j kja ai]eh%* Pda ]j]huoeo kb pda nalhea` pdna]`o ^u _]packnu cerao ]j e`a] kb pda na)
olkjoerajaoo kb pda i]ehejc heop ]j` pda ̤ndupi̥ kb p]hgo sepdej a]_d _]packnu* Ejpanaopejchu(
pda pdna]`o pd]p ]na naolkj`a` pda ha]op ]na pdkoa ]^kqp pda ҭҩҝңқҦ ңҨҮҟҬқҝҮңҩҨ $0,! kran]hh%*
Sa ]hok ]j]huva` iqhpe)ai]eh pdna]`o ej panio kb |nop)naolkjoa n]pa $e*a*( dks hkjc ^abkna pda
|nop nalhu%* Pdna]`o ]na ]josana` sepdej ] `]u6 ҮҟҝҢҨңҝқҦ ңҨҠҬқҭҮҬүҝҮүҬҟ ]j` ҭҩҝңқҦ ңҨҮҟҬқҝ)
ҮңҩҨ pdna]`o cap b]opan na]_pekjo $|nop nalhu sepdej psk dkqno%( sdeha ңҧҪҦҟҧҟҨҮқҮңҩҨ ]j` үҭқҡҟ
pdna]`o iecdp p]ga ql pk .- dkqno pk ^a nalhea` pk* Sa ]hok ia]oqna` eb pdana s]o ] `e{anaj_a ej
naolkjoerajaoo `alaj`ejc kj sdk oajp pda |nop ai]eh $e*a*( ] `arahklan kn jkp%6 Sa `e` jkp |j`
] op]peope_]hhu oecje|_]jp `e{anaj_a*
-,*1*/ Pda kran]hh le_pqna
Becqna -,*0 lqpo ]hh pda pdna]`o ej kqn o]ilha ej ] jqpodahh6 Ep odkso( ^u _]packnu( dks i]ju
pdna]`o ]na sepd rosepdkqp _k`a ajpepeao $habp ro necdp oe`a%( sepd rosepdkqp l]npe_el]pejc `arah)
klano $pkl ro ^kppki ^]n%( ]j` dks i]ju kb pda h]ppan d]ra ^aaj ejepe]pa` ^u ] `arahklan $hecdp
ro `]ng _khkn%* Pda at]_p ]ikqjp kb pdna]`o eo nalknpa` bkn a]_d ̤pulḁ*
with code
5   2
1 13 8 1
23 5
1 7 5   2
4  1
10 38 25 3
3
17 16 1
0
10
8 23 74 41
34
11 9 19 35
27
40 20 20 40 60 80 1000 12060
Implementation (35%)
Technical (16%) 
Project Status (7%)
Social Interaction (8%)
Usage (27%)
Discarded (8%)
Infrastructure 
      without developers
      with developers
      initiated by a developer
24
without code
Becqna -,*06@eopne^qpekj kb pda pulao kb pdna]`o*
Sa oaa ] h]nca ]ikqjp kb pdna]`o sepdkqp `arahklano ej pda үҭқҡҟ _]packnu _kil]na` pk kpdan
_]packneao( ] lnar]haj_a kb `arahklano kj ңҧҪҦҟҧҟҨҮқҮңҩҨ ]j` ҮҟҝҢҨңҝқҦ ңҨҠҬқҭҮҬүҝҮүҬҟ( ]j`
i]ju pdna]`o sepdkqp `arahklano ej pda үҭқҡҟ _]packnu _kil]na` pk kpdan _]packneao*
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?d]lpan -, ?kiiqje_]pekj ej KOO I]ehejc Heopo
-,*2 Sd]p eo pda nkha kb pda `arahkliajp i]ehejc heop;
>u ]josanejc pda lnarekqo naoa]n_d mqaopekjo( sa bkqj` pd]p pda k{e_e]h `ao_nelpekj kb pda ]ei kb
pda `arahkliajp i]ehejc heop `kao jkp _knnaolkj` pk epo na]h qo]ca* Kqn bkqnpd naoa]n_d mqaopekj
oaago pk qj`anop]j` pda nkha kb `arahkliajpi]ehejc heopo bkn pda _kiiqje_]pekj ej KOO ]p h]nca*
Sa ]ppailp pk ]_deara pdeo ^u pne]jcqh]pejc pda ejbkni]pekj pd]p sa k^p]eja` ^u na]`ejc pda 1,2
pdna]`o `qnejc pda _]n` oknp( ^u ]j]huvejc pda op]peope_]h `]p] kj pda _]packneao( ]j` ^u oa]n_dejc
ikna b]_po ej pda naop kb pda i]ehejc heop*
-,*2*- Eo ej pda i]ehejc heop sdana ]hh pda _kiiqje_]pekj k__qno;
Lnarekqo hepan]pqna op]pa` pd]p i]ehejc heopo ]na ̤pda ^na]` ]j` ^qppan kb lnkfa_p _kiiqje_]pekjo̥
W3/Y( ]j` ej l]npe_qh]n pd]p ̤pda `arahklan i]ehejc heop eo pda lnei]nu _kiiqje_]pekj _d]jjah bkn ]jKOO
lnkfa_p̥ W41Y* Na]`ejc pda ]j]huva` ai]eho( dksaran( i]gao ep _ha]n pd]p pda `arahkliajpi]ehejc
heop eo fqop kja kb pda _kiiqje_]pekj _d]jjaho qoa` ej ] KOO lnkfa_p7 ej b]_p( kpdan _d]jjaho ]hok
lh]u ]j eilknp]jp nkha6
Eooqa Nalkoepknu6 I]ju pdna]`o lnkre`a` are`aj_a pd]p ] oecje|_]jp ]ikqjp kb _kiiqje_]pekj
p]gao lh]_a ej pda FңҬқ eooqa nalkoepknu6 L]npe_el]jpo kbpaj nabanaj_a FңҬқ eooqao ej ai]eho( kn
kiep `ap]eho ^a_]qoa ]hna]`u iajpekja` ej pda eooqa `eo_qooekjo* =hpdkqcd lnkfa_p iai^ano
op]npa` qoejc FңҬқ kjhu ej ie` .,,1( ej kqn ajpena lklqh]pekj kb ai]eho $Oal .,,- pk Jkr .,-.%(
sa bkqj` 25(2/. $2/!% iaoo]cao ]qpki]pe_]hhu bkns]n`a` bnki `eo_qooekjo p]gejc lh]_a ej FңҬқ(
opehh odksejc ] _ha]n ej_na]oejc pnaj` ej epo qo]ca*
EN?6 L]npe_el]jpo p]hg ]^kqp pda lnkfa_p ]j` eilhaiajp]pekj `ap]eho ]hok kj pda `arahkliajp EN?
_d]jjah $_na]pa` ej =ln .,-,%6 ̤E lnklkoa pd]p sa _d]p kj en_ ]p hq_aja)`ar W***Y* E̢` hega pk `eo_qoo pda
_kna ahaiajpo kb pda Ol]pe]h Opn]pacu =LE( j]iahu i]gaMqanu( W***Y( ]j` Ol]pe]hKlan]pekj*̥ Pda _d]jjah
s]o _na]pa` ej =ln .,-,( ]j` pda lnkfa_p _qnnajphu gaalo ] hkc2 kb ep*
Qoan I]ehejc Heop6 Pda qoan heop ]hok lh]uo ] nkha ej pda lnkfa_p ]j` `arahklano̢ _kiiqje_]pekj*
@arahklano ikjepkn ep( bkn at]ilha( pk qj`anop]j` pda pda ouopai̢ qo]ca $a*c*( ̤E ]i skj`anejc eb
PaniRa_pknoSnepan eo opehh qoa` W***Y* Pda na]okj E ]i ]ogejc eo pda f]r])qoan Wai]eh oq^fa_pY̥%( pk eilnkra
pda `k_qiajp]pekj $a*c*( ̤]^kqp pda atlkoqna kb Beah`?]_da ej pda `k_qiajp]pekj W***Y oaa bkn ejop]j_a
pdeo `eo_qooekj ej pda qoan heop̥%( ]j` pk bkns]n` ejpanaopejc `eo_qooekjo pk kpdan `arahklano*
Ej lanokj6 Sa bkqj` are`aj_a pd]p `arahklano ]hok d]ra ] jqi^an kb ej lanokj iaapejco sdana
pdau`eo_qoo kjlnkfa_p `ap]eho $a*c*( ̤W@arahklanY ]j` E p]hga` ] heppha ^ep ]^kqp pdeo ]p pda=l]_da?kj̥%*
Pdeo eo ej heja sepd pda |j`ejco kb =n]j`] ]j` Rajkhe] _kj_anjejc okbps]na `aba_po* Pdau bkqj`
pd]p ̤deopkneao kb araj oeilha ^qco W̪Y _]jjkp ^a okhahu atpn]_pa` pdnkqcd pda ]qpki]pa` ]j]h)
uoeo kb okbps]na nalkoepkneao*̥ W1Y
-,*2*. Eo pda i]ehejc heop bkn `nerejc _kkn`ej]pekj;
Lnarekqo skng nalknpa` pd]p ] lknpekj kb pda _kiiqje_]pekj p]gejc lh]_a ej pda i]ehejc heop
nac]n`o _kkn`ej]pekj ^apsaaj `arahklano ]o pdau skng pkcapdan kj pda okbps]na W-2.7 /4Y* Oqn)
lneoejchu sa bkqj` ] ranu oi]hh ]ikqjp $/!% kb ҝҩҩҬҞңҨқҮңҩҨ pdna]`o( sepd ]j ]ran]ca kb haoo
2 H¯¯OCNKAB¯INQGIQCKNGGEQIQCKNGGEQ?KNGRKSCEMEDET
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-,*2 Sd]p eo pda nkha kb pda `arahkliajp i]ehejc heop;
pd]j psk ai]eho lan pdna]`7 iknakran( ikop kb pdaoa pdna]`o sana jkp bkn bkopanejc _khh]^kn]pekj
kj pda eilhaiajp]pekj( ^qp bkn n]eoejc ]s]najaoo kj ]hna]`u ]__kilheoda` skng*
>u na]`ejc ai]eho( sa bkqj` are`aj_a pd]p `arahklano( ejopa]` kb qoejc pdai]ehejc heop( lnaban pk
_kkn`ej]pa pdnkqcd epaio ej pda eooqa pn]_gejc ouopai* Bkn at]ilha( kja `arahklan sdk oajp ]j
ai]eh sepd6 ̤Eb ukq _]j dahl( lha]oa _kkn`ej]pa dana kj pdeo pdna]`( ok pd]p sa `kj p̢ opkil kj a]_d kpdan*̥
]bpans]n`o _knna_pa` deioahb ej ] oa_kj` iaoo]ca6 ̤Oknnu( odkqh` d]ra o]e`( lha]oa _kkn`ej]pa kj pda
FңҬқ eooqḁ* =jkpdan `arahklan( sdk s]o cqe`ejc ] jas_kian pdnkqcd pda _kkn`ej]pekj jknio
ej pda lnkfa_p( snkpa6 ̤Ukq sehh jkp b]hh kqp kb ouj_ ej odknp kn`an( aola_e]hhu eb ukq skng sepd FңҬқ ok
kpdano gjks sd]p ukq ]na `kejc*̥
Ej ]``epekj pk pda eooqa pn]_gejc ouopai( `arahklano ]hok _kkn`ej]pa ej pda EN? _d]jjah6 ̤=o sa
`eo_qooa` kj EN? uaopan`]u( pda jqi^an kb laklha W***Y mq]he|a` pk snepa W_k`aY sehh opehh ^a ranu oi]hh̥7
kn ej lanokj6 ̤E p]hga` ]^kqp pdeo sepd Wheop kb `arahklanoY ej >anhej( ]j` pdau ]hh hega pdeo lnklko]h*̥
Iknakran( `arahklano nai]ej _kkn`ej]pa` ^u gaalejc pn]_g kb _k`a _d]jcao* Pdau `k pdeo ^u
na]`ejc ai]eho cajan]pa` ^u pda ranoekjejc ouopai( okiapeiao bkns]n`ejc pdaoa ai]eho pk pda
`arahkliajp heop ]hkjc sepd pdaen _kiiajpo*
-,*2*/ Eo pda i]ehejc heop qoa` bkn laan _k`a nareas;
Nec^u ap ]h* nalknpa` pd]p KOO i]ehejc heopo ]na ]hok qoa` bkn oq^ieppejc l]p_dao ]j` lanbkniejc
laan _k`a nareaso W-24Y* Sa ej`aa` bkqj` pd]p ikop l]p_dao ha` pk ] lqnahu pa_dje_]h `eo_qooekj(
sdeha okia kpdano ]hok ha` pk ] `eo_qooekj kb lnkfa_p k^fa_perao( o_kla( kn lkhepe_o*
Pda r]op i]fknepu kb pdna]`o sepd l]p_dao ej kqn o]ilha s]o oajp a]nhean pd]j pda ejpnk`q_pekj
kb pda FңҬқ eooqa pn]_gejc ouopaio6 =bpan ie` .,,1( sa o]s pda jqi^an kb l]p_dao `n]ope_]hhu
`eiejeodejc* Na]`ejc ai]eho( sa bkqj` ]``epekj]h are`aj_a pd]p l]p_dao( jks]`]uo( ]na jkp oajp
]juikna pk pda i]ehejc heop( ^qp pdau ]na oajp( `eo_qooa`( laan)nareasa`( ]j` ]llnkra`+nafa_pa`
ej pda eooqa pn]_gejc ouopai* Bkn at]ilha( sdaj ] _kjpne^qpkn ]oga` pk ck pk pda eooqa nalkoepknu
pk nareas ] l]p_d6 ̤Weooqa e`Y @e` ]jukja pnu kqp kn pkkg ] hkkg ]p iu na`aoecj W***Y; E̢` hkra okia
baa`^]_g*̥ = oajekn `arahklan atlh]eja`6 ̤Ukq odkqh` oq^iep &]hh& l]p_dao ukq s]jp pk _kiiep pk
FңҬқ |nop pk cera kpdano pda _d]j_a pk nareas ]j` lkooe^hu rkpa ]c]ejop pda l]p_d*̥ Pdeo eo ejheja sepd pda
lnkfa_p sa^oepa6 ̤Dks pk _kjpne^qpa6 W***Y Bej]hhu( l]p_dao odkqh` ^a ]pp]_da` pk ] ^qc nalknp ej FңҬқ*̥
-,*2*0 Eo pda i]ehejc heop pda dq^ kb lnkfa_p _kiiqje_]pekj;
=hpdkqcd kpdan naoa]n_dano ]hok bkqj` pd]p pda `arahkliajp i]ehejc heop eo jkp pda kjhu _d]jjah
kb _kiiqje_]pekj ejKOO lnkfa_po $a*c*( W/47 -3-Y%( ep d]o ]hs]uo ^aaj _kjoe`ana` pda dq^ kb lnkfa_p
_kiiqje_]pekj* Bkn at]ilha( Ik_gqo ap ]h* nalknpa` pd]p `arahklano qoa ̤ai]eh heopo at_hqoerahu
pk _kiiqje_]pa sepd a]_d kpdan̥ ]j` pd]p ̤`qa pk okia ]jjkuejc _d]n]_paneope_o kb pda Weooqa pn]_gejc
ouopaiY( ranu bas `arahklano gaal ]j ]_pera aua kj WepY*̥ W-/0Y*
Sdaj ikna _kiiqje_]pekj nalkoepkneao ateop( pda lkhe_u kb ikop KOO lnkfa_po eo pk pn]joban ]hh
pda k{e_e]h `a_eoekjo ]j` qoabqh `eo_qooekjo pk pda i]ehejc heop W3/Y( ok pd]p pdau _]j ^a h]pan na)
pneara`* Pdaoa pn]_a]^ehepu hejgo ^apsaaj pda `arahkliajpi]ehejc heop ]j` kpdan _kiiqje_]pekj
nalkoepkneao iqop ^a i]jq]hhu _na]pa` ]j` ql`]pa`* Sa bkqj` okia _]oao ej sde_d pda pn]_a)
]^ehepu hejgs]o aop]^heoda`( ^qp( ikna kbpaj ]j` ej heja sepd pda |j`ejco kb O]ni] ap ]h* W-3-Y( sa
bkqj` ] _ha]n `eo_kjja_pekj ]ikjc nalkoepkneao( sde_d ha` pk _kkn`ej]pekj eooqao ]j` `qlhe_]p)
a`+hkop ejbkni]pekj* Bkn at]ilha( ^a_]qoa kb iqhpelha _kiiqje_]pekj nalkoepkneao( `arahklano
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jaa` pk n]eoa ejpan)nalkoepknu ]s]najaoo $a*c*( ̤E oq^ieppa` ] l]p_d bkn WFңҬқ eooqaY ] ikjpd ]ck( W***Y
ep d]oj p̢ ^aaj le_ga` ^u ]ju^k`u uap̥%( ]og sdana ] `eo_qooekj p]gao lh]_a $a*c*( ̤sana pdana ai]eho
]^kqp ep kn ep d]o ^aaj `eo_qooa` kj EN?;̥%( ]j` ck ^]_g ]j` bknpd ^apsaaj pda o]ia `eo_qooekj
p]gejc lh]_a ej ikna rajqao $a*c*( ̤Sa skqh` hega pk eilhaiajp WpdeoY( sde_d s]o `eo_qooa` ej FңҬқ̥%*
Kran]hh( kqn ejraopec]pekj lnkre`ao are`aj_a pd]p pda r]nekqo _kiiqje_]pekj _d]jjaho skng ej
l]n]hhah( nai]ej `eo_kjja_pa` ^apsaaj kja ]jkpdan( ]j` pda `arahkliajp i]ehejc heop `kao jkp
lh]u $]juikna% pda nkha kb ] dq^*
-,*3 Eilhe_]pekjo
Bnki kqn ejraopec]pekj( sa bkqj` pd]p pda nkha kb pda `arahkliajp i]ehejc heop( lnarekqohu _kj)
oe`ana` ]o pda lh]_a bkn `eo_qooejc _k`a ]npeb]_p eilhaiajp]pekj ]j` ]o pda dq^ kb ]hh lnkfa_p
_kiiqje_]pekj( d]o _d]jca`* Ej pda bkhhksejc sa `ao_ne^a okia kb pda eilhe_]pekjo `aoanrejc
bqpqna naoa]n_d*
Kj ?kiiqje_]pekj* ?kiiqje_]pekj eo o_]ppana` ]ikjc nalkoepkneao* Pdeo kj_a ]c]ej qj)
`anhejao pda eilknp]j_a kb ]`klpejc ] dkheope_ reas ]j` _kjoe`anejc okbps]na nalkoepkneao ]o
] sdkha( jkp kjhu ej naoa]n_d ^qp ]hok ej ln]_pe_]h `arahkliajp* Ej b]_p( araj lnkfa_p `arahklano
d]ra lnk^haio ej i]ejp]ejejc ]s]najaoo kb a]_d kpdan̢o skng ej pda _qnnajp oepq]pekj*
=qpki]pe_]hhu na_kranejc pn]_a]^ehepu hejgo ]ikjc _kiiqje_]pekj nalkoepkneao skqh` bnaa `a)
rahklano bnki pda p]og kb na_kranejc o_]ppana` pn]_ao kb lnarekqo _kiiqje_]pekj( ]j` skqh`
dahl naoa]n_dano d]rejc ] ikna _kilhapa le_pqna kb pda `arahkliajp lnk_aoo* Ikna pkkho bkn
i]ejp]ejejc ]s]najaoo skqh` ^a ]hok ja_aoo]nu pk eilnkra `arahklano̢ lnk`q_perepu* Oej_a pda
]`rajp kb ^appan eooqa pn]_gejc ouopaio ha` pk ] odebp ej pda d]^epo kb KOO l]npe_el]jpo pks]n`
`e{anajp _kiiqje_]pekj ia]jo( sa odkqh` ejraopec]pa pda ba]pqnao ej eooqa pn]_gejc ouopaio
pd]p lnk`q_a` pdeo _d]jca kb `ena_pekj* =o ] hkjc)pani reoekj( sa _kqh` _kjoe`an pda _na]pekj kb
Ejpacn]pa` Arkhqpekj Ajrenkjiajpo $EAA% pd]p skqh` ]ccnac]pa ]hh pda b]_apo kb okbps]na `arah)
kliajp ejpk ] oejcha _kilnadajoera o_aj]nek7 pdeo ej kllkoepekj pk _qnnajp Ejpacn]pa` @arahkl)
iajp Ajrenkjiajpo $E@A% pd]p k{an ] l]npe]h reas ^u bk_qoejc kjhu kj pda okqn_a _k`a*
Kj@]p] Mq]hepu* @e{anajp _kiiqje_]pekj pkle_o p]ga lh]_a ej pda `arahkliajp i]ehejc heop7 pk
atpn]_p r]hq]^ha ejbkni]pekj sa d]ra pk p]ga pdeo ejpk ]__kqjp* Sa d]ra pk eilnkra kqn iapdk`o
bkn naikrejc jkeoa $4! kb kqn o]ilha( araj ]bpan ] _]nabqh lna)lnk_aooejc ld]oa%( pdaj pdana ]na
pda lnaieoao bkn bqpqna skng kj ]qpki]pe_ _h]ooe|_]pekj kb pdna]`o kb `eo_qooekjo( ok pd]p kjhu
pda nahar]jp _]packneao skqh` ^a p]gaj ejpk ]__kqjp bkn ]j]huoeo* Sa ]hok qj`anheja` pda eilkn)
p]j_a kb ] _knna_p ]he]oejc naokhqpekj( sde_d opehh _]jjkp ^a bqhhu ]qpki]peva`* Sa lnkre`a kqn
_kilhapa ]he]oejc ]j` pdna]` _]packnev]pekj pk ^aj_di]ng jkrah ]qpki]pe_ pa_djemqao* Jaran)
pdahaoo l]np kb pda _kiiqje_]pekj `]p] eo ckejc pk ^a hkop( ^a_]qoasa bkqj` pd]p _kiiqje_]pekj
p]gao lh]_a ej qjna_kn`a` lh]_ao( araj ej KOO ouopaio* Sa d]ra pk p]ga pdeo ejpk ]__kqjp ej kqn
op]peope_]h ]j]huoao*
Kj Okbps]na @arahkliajp* Jkp kjhu _kiieppano naolkj` pk pda `arahkliajp i]ehejc heop( ^qp
]hok kpdan laklha ]na ranu ]_pera* Sa _kqh` _kjoe`an pa_djemqao bkn |j`ejc _k`a atlanpo jkp
kjhu ]ikjc ]_pera _kjpne^qpkno( ^qp ]hok ]ikjc ]_pera naolkj`ajpo kb pdai]ehejc heop* Iknakran(
_kjoe`anejc pda odebp pk kpdan _kiiqje_]pekj nalkoepkneao( i]ehejc heopi]ujkp ^a pda necdp rajqa
bkn opq`uejc _k`a nareas ]juikna* Ej pdeo _kjpatp sa _]j bqnpdan ejraopec]pa pda nkha kb eooqa
pn]_gejc ouopaio ]j` ok_e]h _k`ejc sa^oepao oq_d ]o CңҮDүҜ*
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Kja lkpajpe]h _nepe_eoi eo pd]p ] _]oa opq`u sepd kja lnkfa_p i]u lnkre`a heppha r]hqa* Deopkne)
_]h are`aj_a odkso kpdanseoa6 Bhur^fanc c]ra i]ju at]ilhao kb ej`ere`q]h _]oao _kjpne^qpejc
pk `eo_kraneao ej lduoe_o( a_kjkie_o( ]j` ok_e]h o_eaj_a W3-Y* Pk qj`anop]j` i]ehejc heop _ki)
iqje_]pekj sa na]` ai]eho ol]jjejc -- ua]no kb i]ehejc heop qo]ca( ]j` sneppaj ^u -11 `eranoa
l]npe_el]jpo* Pk ]josan kqn naoa]n_d mqaopekjo( sa ]hok ]j]huva` `]p] bnki pda _k`a nalkoepknu(
pda lnkfa_p sa^oepa( ]j` ai]eh pdna]`o atpanj]h pk kqn o]ilha* Jaranpdahaoo( kqn opq`u jaa`o pk
^a nalhe_]pa` pk na]_d ikna cajan]hev]^ha _kj_hqoekjo pk pda lkoa` naoa]n_d mqaopekjo*
Pk ajoqna pd]p pda pdna]` _]packneao aianca` bnki pda _]n` oknp sana _ha]n ]j` ]__qn]pa( ]j` pk
fq`ca sdapdan kqn oap kb _]packnu lnkre`ao ]j atd]qopera ]j` a{a_pera s]u pk knc]jeva i]ehejc
heop _kiiqje_]pekj( sa _kj`q_pa` ] r]he`]pekj ld]oa pd]p ejrkhra` pdnaa laklha atpanj]h pk pda
l]en)_]n` oknp* Pdnaa okbps]na ajcejaanejc naoa]n_dano _kj`q_pa` ] _hkoa` _]n` oknp kj 1, _]n`o
$-,!% n]j`kihu oaha_pa` bnki kqn o]ilha* Pdau k^oanra` pd]p pda 2 i]ej _]packneao sana _ha]n
]j` _krana` ]hh pdna]` pkle_o* Sa ia]oqna` ejpan)n]pan ]cnaaiajp6 Pda Bhaeoo̢ G]ll] r]hqa bkn
pda bkqn n]pejco kb pda n]j`ki o]ilha s]o ,*213 $e*a*( oq^op]jpe]h ]cnaaiajp% bkn pda oet _]pa)
ckneao( ]j` ,*1,1 $e*a*( ik`an]pa ]cnaaiajp% bkn pda .0 oq^)_]packneao $sde_d sana ikna `e{e_qhp
pk ^a ]hh na_]hha` ^u l]npe_el]jpo%* Pk ranebu sdapdan pdana s]o ] ouopai]pe_ annkn ej kqn _]p)
]hkcqa( sa ]hok ia]oqna` pda ejpan)n]pan ]cnaaiajp ]ikjc pda pdnaa atlaneiajp l]npe_el]jpo*
Pdaen ]cnaaiajp s]o ,*15. bkn pda i]ej _]packneao( ]j` ,*014 bkn oq^)_]packneao $^kpd _knna)
olkj`ejc pk ] ik`an]pa ]cnaaiajp( oqccaopejc pdana s]o jk ouopai]pe_ ieoejpanlnap]pekj%*
Pdna]po pk r]he`epu̟?kj_anjejc ejpanj]h pdna]po( pda o]ilha oeva $1,2% kb pdna]`o lnkre`ao ] 54!
_kj|`aj_a harah ]j` 1! annkn kj oq^oamqajp aopei]pekjo kb lnklknpekjo W-5/Y* ?kj_anjejc atpan)
j]h pdna]po( kpdan KOO lnkfa_po qoa _kiiqje_]pekj pkkho oeieh]n pk HүҝҟҨҟ( bkn at]ilha( 43 kpdan
=l]_da lnkfa_po ]na ]hok qoejc pda FңҬқ eooqa pn]_gejc ouopai ]j` d]ra EN? _d]jjaho* Dksaran(
pa]i `uj]ie_o i]u `e{an ]j` kqn naoa]n_d odkqh` ^a nala]pa` ej kpdan _kjpatpo*
-,*5 Nah]pa` Skng
>u ]j]huvejc KOO `arahkliajp i]ehejc heopo( naoa]n_dano lnkre`a` ejoecdp ej ok_e]h ]ola_po kb
okbps]na `arahkliajp* Bkn at]ilha( naoa]n_dano atlhkepa` ai]ehiap]`]p] $a*c*( ]qpdkn( `]pa( ]j`
peia% pk _kj`q_p mq]jpep]pera ok_e]h ]j]huoao6 >en` ap ]h* lnklkoa` pa_djemqao pkieja ai]eh ok_e]h
japskngo W/2Y( ]j` ejraopec]pa` ok_e]h ejpan]_pekjo ej KOO lnkfa_po W/4Y7 Kc]s] ap ]h* reoq]heva`
ok_e]h ejpan]_pekj ]ikjc l]npe_el]jpo ej KOO lnkfa_po W-02Y7 P]jc ap ]h* lnklkoa` pa_djemqao bkn
e`ajpebuejc pda _kqjpnu kb knecej kb l]npe_el]jpo ejKOOi]ehejc heopo( ]j` _kj`q_pa` ] cakcn]lde_
]j]huoeo W-42Y7 ]j` Oded]^ ap ]h* odksa` pd]p i]ehejc heop ]_perepu eo nah]pa` pk okqn_a _k`a ]_perepu
W-34Y* Naoa]n_dano ]hok mq]jpep]perahu ]j]huva` pda patp kb ai]eho6 L]ppeokj ap ]h* opq`ea` pda
bnamqaj_u sepd sde_d panio kb okbps]na ajpepeao ]na iajpekja` ej ai]eho( ]j` _knnah]pejc ep sepd
pda jqi^an kb ouopai _d]jcao W-10Y7 ]j` >]uo]h ]j` I]hpkj oa]n_da` bkn ] _knnah]pekj ^apsaaj
`eo_qooekjo ]j` okbps]na naha]oao W./Y*
Ikop kb pda ]bknaiajpekja` skng eo mq]jpep]pera ]j` ^]oa` kj pda lnaieoa pd]p `arahkliajp
i]ehejc heop _kiiqje_]pekj ikophu nac]n`o pda eilhaiajp]pekj kb okqn_a _k`a ]npeb]_po* Pdeo
]ooqilpekj `anerao bnki pda gjksha`ca ]^kqp KOO ouopaio lnkre`a` ^u oaiej]h hepan]pqna oq_d
]o ̤Pda ?]pda`n]h ]j` Pda >]v]]n̥ W-2.Y* Bas opq`eao ]j]huva` pda _kjpajp kb KOO i]ehejc
heop _kiiqje_]pekjo ]j` ikophu bk_qoa` kj ola_e|_ pn]epo kb pda _kiiqje_]pekj* Cqpsej ap ]h*
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na]` i]ehejc heop ]n_derao pk opq`u cnkql ]s]najaoo ej `eopne^qpa` `arahkliajp W41Y* Nec^u ap
]h* ]j]huva` i]ehejc heopo pk opq`u pda KOO _k`a nareasejc lnk_aoo $a*c*( W-24Y%* Ik_gqo ap ]h*
opq`ea` pda =l]_da Oanran `arahkliajp lnk_aoo |j`ejc pd]p pda i]ehejc heop lh]u ] _ajpn]h nkha
bkn _kiiqje_]pekj( _kkn`ej]pekj( ]j` ]s]najaoo W-/0Y* Sa s]jpa` pk k^p]ej ] _kilnadajoera
gjksha`ca kb _kiiqje_]pekj ej `arahkliajp i]ehejc heopo kb KOO lnkfa_po*
Kqn skng eo ]hok nah]pa` pk `]p] mq]hepu6 >u gjksejc sd]p `]p] eo ]r]eh]^ha ej i]ehejc heop nalko)
epkneao( sa _]j `areoa ^appan pa_djemqao bkn atpn]_pejc nahar]jp( qj^e]oa`( ]j` _kilnadajoe^ha
ejbkni]pekj* Ej pdeo raej( naoa]n_dano d]ra opq`ea` ^qc nalkoepkneao W.--Y ]j` _k`a nalkoepkneao
W-,.Y pk qj`anop]j` sd]p ejbkni]pekj eo ikna nahar]jp* Pdau ]hok ]j]huva` pda eil]_p kb `]p]
mq]hepu kj iejejc ]llnk]_dao ]j` ]j]huoao $a*c*( W-43Y%* Ej pda _kjpatp kb i]ehejc heop `]p]( >ap)
paj^qnc ap ]h* odksa` pda neogo kb qoejc ai]eh `]p] sepdkqp ] lnklan _ha]jejc lna)lnk_aooejc
ld]oa W/.Y*
-,*-, Oqii]nu
Sa ejraopec]pa` pda _kiiqje_]pekj p]gejc lh]_a ej KOO `arahkliajp i]ehejc heopo( |j`ejc pd]p
ai]eh pdna]`o _kran ] n]jca kb pkle_o( ]j` pd]p _kiiqje_]pekj kj eilhaiajp]pekj eo kjhu ]
lknpekj kb pdai* Sa bkqj` pd]p _k`a ]npeb]_po ]na ]hok iajpekja` ej pkle_o jkp nah]pa` pk eilha)
iajp]pekj( ]j` pd]p lnkfa_p `arahklano ]na jkp pda i]fknepu kb pda l]npe_el]jpo* Sa aop]^heoda`
pd]p pda `arahkliajp i]ehejc heop eo kjhu kja kb pda _kiiqje_]pekj _d]jjaho qoa` ej ]j KOO
lnkfa_p( ]j` sa bkqj` are`aj_a kb ] odebp ej pda _kiiqje_]pekj d]^epo sepd ]j ej_na]oa` qo]ca
kb pda eooqa nalkoepkneao* Sa dkla pd]p pda `eo_krana` ejoecdposehh ha]` pk ]ikna _kilnadajoera
]j]huoeo kb _kiiqje_]pekj nalkoepkneao ]j` eilnkra` pkkho pk ]e` `arahklano _kiiqje_]pa*
Na}a_pekj* Pda |j`ejco kb pdeo _d]lpan odks pd]p pda qo]ca ]j` _kjpajp `arahkliajp i]eh)
ejc heopo ej KOO lnkfa_po _kqh` ^a `e{anajp bnki sd]p sa iecdp ]ooqia bnki lnarekqo skng*
=hpdkqcd pda naoqhpo sa bkqj` ej lnarekqo _d]lpano ]na jkp ejr]he`]pa` ^u pda |j`ejco kb pdeo
_d]lpan( sa `aai pd]p ep eo ]llnklne]pa pk p]ga pdeo _d]jca kb _kiiqje_]pekj pnaj` ej _kjoe`an])
pekj( aola_e]hhu sdaj `a_e`ejc sde_d qjopnq_pqna` `]p] nalkoepkneao pk ]j]huva* Ej b]_p( i]ehejc
heopo iecdp ^a jkp pda ^aop okqn_a kb ejbkni]pekj ]^kqp ] okbps]na ouopai ]j` iecdp ^a jkp klpe)
i]h pk opq`u _anp]ej okbps]na `arahkliajp lnk_aooao* Pda pa_djemqao sa lnaoajpa` ej pda L]np EE
]j` L]np EEE _]j ]hok ^a qoa` ej pda _]oa pd]p pda qjopnq_pqna` nalkoepkneao pk ^a ieja` ]na jkp
`arahkliajp i]ehejc heopo*
.,,
?d]lpan --
?kj_hqoekj
Ej pdeo `eooanp]pekj sa lnklkoa` kqn pdaoeo( sde_d ]ooanpo pd]p ^u iejejc pda ai]eh `]p] lnk)
`q_a` `qnejc pda arkhqpekj kb ] okbps]na lnkfa_p( sa ]na ]^ha pk `eo_hkoa ] jas okqn_a kb ejbkn)
i]pekj pd]p _]j ^a qoa` pk qj`anop]j` ]j` oqllknp okbps]na `arahkliajp*
Sa lnaoajpa` pda ikper]pekj ^adej` kqn skng( sa atlh]eja` pda ]llnk]_d sa bkhhksa`( ]j`
sa lnaoajpa` pda _d]hhajcao sa b]_a`* Pk r]he`]pa kqn pdaoeo( sa bk_qoa` kj ai]eh `]p] ]j` sa
pkkg psk ejpan_kjja_pa` `ena_pekjo6 $-% Sa qoa` pda qjopnq_pqna` ]j` mq]hep]pera ejbkni]pekj
ej i]ehejc heopo pk ajne_d ik`aho k^p]eja` pdnkqcd pda ]j]huoeo kb opnq_pqna` `]p]( ]j` $.% sa
_kjoe`ana` i]ehejc heopo ]o ]j ]hpanj]pera `]p] okqn_a pd]p cera ]``epekj]h ]j` _kilhaiajp]nu
ejbkni]pekj( sde_d eo ej`alaj`ajp bnki kpdan bknio kb `]p]*
Ej pda bknian `ena_pekj( sa `arahkla`iapdk`o bkn naopknejc pn]_a]^ehepu hejgo ]ikjc ai]eho ]j`
_h]ooao( sa `areoa` ] jas oap kb ̤lklqh]nepu̥ iapne_o( ]j` sa ej_hq`a` ai]eh ejbkni]pekj ej pda
E@A* Ej pda h]ppan `ena_pekj( sa p]_gha` pda eooqa kb atpn]_pejc pda opnq_pqna` `]p] ai^a``a`
ej pda j]pqn]h h]jcq]ca kb ai]eho* Sa na]_da` ejpanaopejc _h]ooe|_]pekj naoqhpo( ^u qoejc hate_]h
iapdk`o( _qnnajphu( sa ]na ]hok eilhaiajpejc ikna okldeope_]pa` pa_djemqao ^]oa` kj eoh]j`
l]noejc pd]p ]hok ]hhkso qo pk qj`anop]j` ]j` atlkoa pda ia]jejc kb atpn]_p opnq_pqna` ejbkni])
pekj bnki ai]eho* Sa odksa` pd]p kqn iejejc pa_djemqao ]na r]hq]^ha bkn oqllknpejc okbps]na
qj`anop]j`ejc ]j` `arahkliajp*
--*- ?kjpne^qpekjo
@qnejc pda _kqnoa kb pdeo `eooanp]pekj( sa i]`a ] oaneao kb _kjpne^qpekjo pk pda op]pa kb pda ]np ej
iejejc qjopnq_pqna` `]p] pk oqllknp okbps]na qj`anop]j`ejc ]j` `arahkliajp* Sa oqii]neva
pda i]fkn kjao ej pda bkhhksejc*
--*-*- Atlhkn]pknu Ejraopec]pekj
Pk ieja qjopnq_pqna` `]p]( naoa]n_dano d]ra ^aaj atlaneiajpejc sepd pa_djkhkceao ]`klpa`
bnki nah]pa` naoa]n_d |ah`o* Pa_djemqao oq_d ]o pkle_ ik`aho bnki Ejbkni]pekj Napnear]h( dean)
]n_de_]h _hqopanejc bnki@]p]Iejejc( knJ]pqn]h H]jcq]ca Lnk_aooejc d]ra ^aaj lnkraj heiepa`(
ej ] oajoa pd]p pdau ]na kbpaj h]^knekqohu p]ehkna` pk pda ejpne_]_eao kb pda qj`anhuejc `]p] ]j`
ejpaj`a` qoa _]oao* =o ] naoqhp( ] lhapdkn] kb d]j`)_n]bpa` pa_djemqao aianca` ]j` d]ra ^aaj
lnklkoa` pk ieja qjopnq_pqna` `]p]* Pda ]`)dk_ j]pqna ]j` panoa `k_qiajp]pekj kb pdaoa pa_d)
jemqao( dksaran( dej`an pdaen qoa bkn kpdan p]ogo6 pdeo r]neapu i]gao ep d]n` bkn naoa]n_dano ]j`
ln]_pepekjano pk `apanieja pda ]llnklne]pa pa_djemqa$o% pk `a]h sepd pda lnk^hai ]p d]j` ]j`
.,-
?d]lpan -- ?kj_hqoekj
s]uo pk qoa pda oaha_pa` pa_djemqa a{a_perahu* Iknakran pda _d]hhajcao kb qoejc qjopnq_pqna`
`]p] sana jkp _ha]n( oej_a pkk iq_d o_]ppana` ]_nkoo `e{anajp ]j]huoao*
Pdanabkna( sa `a_e`a` pk bk_qo aola_e]hhu kj kja bkni kb qjopnq_pqna` `]p]( e*a*( `arahkliajp
ai]eho( ]j` _]nnu kqp kqn naoa]n_d ej ]j epan]pera atlhkn]pera b]odekj( pk |j` pda _d]hhajcao pd]p
sa d]` pk b]_a pk lnkra kqn pdaoeo pd]p pda _kjpajp kb qjopnq_pqna` `]p] eo ] r]hq]^ha ejbkni]pekj
okqn_a pk oqllknp okbps]na ajcejaanejc ]_perepeao* @qnejc kqn ejraopec]pekj( ]j` ^u opq`uejc
pda skng ej pda ]na] kb iejejc okbps]na nalkoepkneao $oaa ?d]lpan .% sa bkqj` psk _d]hhajcao
ej atlhkepejc ai]eh `]p] bkn okbps]na ajcejaanejc6 $-% `eo_kjja_pekj ^apsaaj ai]eho ]j` _k`a
]npeb]_po( ]j` $.% pda jkeou ]j` ieta`)h]jcq]ca j]pqna kb ai]eh _kjpajp* *
Ej Oa_pekj /*.( sa ejpnk`q_a` kqn pkkhoap IңҦҟҬ( sde_d sa lnkcnaooerahu ]j` epan]perahu `areoa`
pk eilknp( lnk_aoo( opkna( ]j` ]j]huva ^kpd ai]eh ]j` okqn_a _k`a `]p]( `qnejc kqn naoa]n_d*
=ikjc pda ba]pqnao kb IңҦҟҬ sa d]ra6 $-% pkkho pk eilknp ]j` ik`ah ai]eh ]j` _k`a `]p]
]__kn`ejc pk ]iap])ik`ahsa `areoa`7 $.% ] pn]jol]najp opkn]ca kb eilknpa` `]p] ejpk ] `]p]^]oa
bkn lanoeopaj_a7 $/% ]j atpajoe^ha sa^ ]llhe_]pekj bkn reoq]hhu ejpan]_pejc sepd eilknpa` ai]eho7
$0% pkkho bkn na_kranejc pn]_a]^ehepu hejgo( atpn]_pejciapne_o( `apa_pejc opnq_pqna` bn]ciajpo7 ]j`
$1% ] bn]iaskng bkn eoh]j` l]noejc*
--*-*. Ai]eh @]p] ]j` Okqn_a ?k`a =npeb]_po Na_kjja_pa`
Ej pda oa_kj` l]np kb pda `eooanp]pekj( sa lnaoajpa` pda eilknp]j_a kb na_kjja_pejc ai]eh `]p] pk
okqn_a _k`a ]npeb]_po bkn qoejc pda bknian pk oqllknp okbps]na qj`anop]j`ejc ]j` `arahkliajp*
Sa lnaoajpa` ] _kil]neokj kb pa_djemqao bkn na_kranejc pda pn]_a]^ehepu hejgo ^apsaaj ai]eho
]j` okqn_a _k`a ]npeb]_po( ]j` pdaj sa lnaoajpa` psk ]j]huoao ]eia` ]p qoejc pdeo ejbkni]pekj
ej okbps]na ]j]huoao ]j` `arahkliajp*
Na_krana` pda pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` okqn_a _k`a* Ej ?d]lpan 0( sa lnaoajpa` `e{an)
ajp hecdpsaecdp ]llnk]_dao sa `areoa` pd]p( ^u atlhkepejc pda j]pqna kb ai]eho ]j` j]iejc _kj)
rajpekjo kb okbps]na ]npeb]_po( ]na _]l]^ha kb aop]^heodejc ] ^e)`ena_pekj]h hejg ^apsaaj okqn_a
_k`a ajpepeao ]j` ai]eho* Kqn ]llnk]_dao `k jkp namqena lna)_kilqp]pekj $sde_d qoq]hhu eo
peia)atlajoera ]j` _kilnkieoao `uj]ieoi ]j` ejpan]_perepu kb ]llhe_]pekjo%( ^qp _]j ^a `e)
na_phu qoa` ]p nqj)peia( bkn at]ilha pk _]p]hkcqa ]j ai]eh sepd epo nabanaj_ao( kn pk _da_g bkn pda
nabanaj_ao pk kja _h]oo ej ]hh pda a)i]eho ]n_dera* Eilhaiajpejc pdaoa pa_djemqao eo jkp ajkqcd6
Kja jaa`o pk ^a oqna pdau lanbkni _knna_phu* Sepd ] i]jq]hhu _na]pa` ^aj_di]ng( sa odksa`
pd]p ]llnk]_dao _]j na]_d oecje|_]jp naoqhpo ej panio kb ]__qn]_u* Pdeo ej`e_]pao pd]p da]ru)
saecdp pa_djemqao i]u ^a jkp ja_aoo]nu pk ]_deara ckk` naoqhpo ej |j`ejc pda pn]_a]^ehepu hejgo
^apsaaj okqn_a _k`a ]j` ai]eho* Sa _kj|nia` pdeo dulkpdaoeo ej pda oa_kj` l]np kb pda _d]lpan
sana sa _kil]na` kqn pa_djemqao pk ikna okldeope_]pa` EN iapdk`o $e*a*( ra_pkn ol]_a ik`ah
]j` h]pajp oai]jpe_ ej`atejc%( sde_d d]ra lnkra` pk ^a a{a_pera ej kpdan pn]_a]^ehepu p]ogo*
Eilnkra` `aba_p lna`e_pekj sepd ai]eh `]p]* Ej ?d]lpan 1( pd]jgo pk pda na_krana` pn]_a]^ehepu hejgo
^apsaaj ai]eho ]j` okqn_a _k`a( sa lnaoajpa` ] |nop oap kb jas iapne_o sa `areoa` pk ajne_d
] ouopai ik`ah sepd ejbkni]pekj atpn]_pa` bnki ai]eh ]n_derao* Oq_d iapne_o oaeva pda ̤lkl)
qh]nepu̥ kb okqn_a _k`a ajpepeao ej pda `eo_qooekjo p]gejc lh]_a ej ai]eho* Ej i]ehejc heopo( pda
ajpepeao pd]p ]na `eo_qooa` ]na jkp kjhu pda ikop nahar]jp bkn pda `arahkliajp( ^qp ]hok pda ikop
atlhkepa` `qnejc pda okbps]na qo]ca* Iknakran( pda ai]eh _kjpajp eo atlnaooa` qoejc j]pqn]h
h]jcq]ca( sde_d `kao jkp namqena pda snepan pk _]nabqhhu atlh]ej ]hh pda ]^opn]_pekjo qoejc pda
.,.
--*- ?kjpne^qpekjo
o]ia harah kb eilknp]j_a( ^qp laniepo pk cajan]heva kn bk_qo kj ola_e|_ _kj_alpo* Sa qoa` kqn
jas lklqh]nepu iapne_o pk lanbkni `aba_p lna`e_pekj bkn k^fa_p)kneajpa` ouopaio ]p _h]oo harah(
]j` sa _kil]na` pdaen lna`e_pera lksan pk pd]p kb iapne_o k^p]eja` pdnkqcd opnq_pqna` `]p]
$e*a*( k^fa_p)kneajpa` iapne_o( _d]jca+`aba_p iapne_o%* Sa ]_deara` naoqhpo oeieh]n pk okqn_a _k`a
iapne_o( ^qp ejbanekn pk _d]jca iapne_o* Dksaran( pda ikop ejpanaopejc _kjpne^qpekj kb kqn iap)
ne_o eo pd]p( _ki^ejejc pdaiapne_o atpn]_pa` bnki nalkoepkneao sepd `e{anajp bkni kb `]p]( sa _]j
eilnkra pda kran]hh lna`e_pera lksan $ikna pd]j -1! kj ]ran]ca%* Pdeo odkso pd]p pda `]p] sa
|j` ej `arahkliajp ai]eh ]n_derao lnkre`ao jas ejbkni]pekj pd]p eo knpdkckj]h pk pd]p k{ana`
^u opnq_pqna` `]p] okqn_ao( oq_d ]o okqn_a _k`a kn O?I ouopaio*
Ejpacn]pa` Ai]eh ?kiiqje_]pekj ej pda E@A* Ej ?d]lpan 2( pd]jgo ]c]ej pk pda na_krana` pn]_a]^ehepu
hejgo ^apsaaj ai]eho ]j` okqn_a _k`a( sa lnaoajpa` NAҧқңҦ( ]j A_heloa lhqcej pk ejpacn]pa ai]eh
_kiiqje_]pekj ej pda E@A* NAҧқңҦ na_kiiaj`o pda ai]eho pd]p ]na nah]pa` pk ola_e|a` _k`a ]n)
peb]_po( ^u qoejc pda ]bknaiajpekja` hecdpsaecdp hejgejc pa_djemqao sa `areoa`* Pdeo na`q_ao
pda ]ikqjp kb iaoo]cao pk ^a na]` ^u kn`ano kb i]cjepq`a( ]j` hapo ln]_pepekjano bk_qo kj pda
ai]eho nah]pa` pk pdaen p]ogo* Ej ]``epekj( NAҧқңҦ eo ] ik`qh]n lhqcej bkn pda A_heloa E@A( pdqo
]ikjc kpdan ^aja|po( ep ]hhkso `arahklano pk $-% oeiqhp]jakqohu ejola_p _k`a ]j` _kjpajp kb
iaoo]cao( a]oehu $.% lnkilp na_krana` pn]_a]^ehepu hejgo ^apsaaj _k`a ]j` ai]eho( ]j` $/% ieje)
ieva pda `eonqlpera _kjpatp osep_dao ja_aoo]nu pk ]__aoo ai]eh `]p] sdeha lnkcn]iiejc* Ej pda
oa_kj` l]np kb pda _d]lpan( sa opq`ea` psk KOO ouopaio ^u qoejc NAҧқңҦ ]j` sa bkqj` pd]p pda
ai]eh ejbkni]pekj( ]o `eolh]ua` ^u NAҧқңҦ( dahlo pk |j` ajpnu lkejpo ej ]j qjgjksj ouopai(
qj`anop]j` okbps]na arkhqpekj( e`ajpebu atlanpo( ]j` _kilhaiajp ieooejc `k_qiajp]pekj*
--*-*/ Qjopnq_pqna` @]p] Naopnq_pqna`
Ej pda pden` l]np kb pda `eooanp]pekj( sa lnaoajpa` pda eilknp]j_a kb cerejc ] opnq_pqna pk pda
_kjpajp kb `arahkliajp ai]eho( ej kn`an pk atpn]_p nahar]jp( ia]jejcbqh( ]j` _kjpatpq]heva` ej)
bkni]pekj* Sa lnaoajpa` pdnaa pa_djemqao ]eia` ]p b]_ejc pdeo _d]hhajca* Pda pa_djemqao bk_qo
naola_perahu kj e`ajpebuejc hejao kb _k`a( l]noejc ]ju opnq_pqna` bn]ciajp( ]j` na_kcjevejc pda
gej` kb ̤h]jcq]cao̥ qoa` ej `arahkliajp ai]eho( ok pd]p sa _]j ]llhu ]`)dk_ ]j]huoeo pa_d)
jemqao pk atlhkep pdaen la_qhe]nepeao*
@apa_pa` hejao kb okqn_a _k`a ej ai]eho* Ej ?d]lpan 3( sa _kj`q_pa` ] |nop skng pks]n` |j`ejc
pda opnq_pqna ej ai]eh _kjpajp* Bnamqajphu `arahkliajp ai]eho lanp]ejejc pk ] okbps]na ouo)
pai nalknp l]npo kb patp sneppaj ej kpdan h]jcq]cao( aola_e]hhu okqn_a _k`a ojellapo kn op]_g
pn]_ao* Sa `areoa` hecdpsaecdp pa_djemqao pd]p( kj pda ^]oeo kb oeilha patp ejola_pekjo( atlhkep)
ejc _d]n]_paneope_o kb okqn_a _k`a patp( _]j `apa_p okqn_a _k`a bn]ciajpo ej ai]eho( b]op ]j` sepd
] decd ]__qn]_u* = ln]_pepekjan _]j lna_eoahu _h]ooebu pdkqo]j`o kb ai]eho( araj ]p nqj)peia* Sa
]hok lnklkoa` jkrah iapdk`o bkn _h]ooebuejc hejao pd]p aj_hkoa okqn_a _k`a* Qoejc na|ja` ]l)
lnk]_dao( ^]oa` kj pdkoa qoa` bkn pda _kilhapa `k_qiajp _h]ooe|_]pekj( kqn iapdk`o ]_deara
lanbkni]j_a decdan pd]j pda kjao lnarekqohu k^p]eja` pdnkqcd _kilhat i]_deja ha]njejc pa_d)
jemqao* Iknakran( ]hikop ]hh iapdk`o sa `arahkla` _]j ^a _kj|cqna` sepd ] pdnaodkh` l]n]i)
apan pd]p ]hhkso _dkkoejc pda ^aop pn]`a)k{ ^apsaaj lna_eoekj ]j` na_]hh( ]__kn`ejc pk pda qoan̢o
jaa`o* Pk ]ooaoo kqn pa_djemqao( sa _na]pa` i]jq]h ^aj_di]ng* Qoejc kqn ^aj_di]ng( sa ]hok
_kj`q_pa` ] op]peope_]h ]j]huoeo kb pda ai]eh _kjpajp ]j` ]ooaooa` pd]p pda r]op i]fknepu kb okqn_a
_k`a bn]ciajpo ]na iajpekja` ]o hejao oal]n]pa` bnki pda j]pqn]h h]jcq]ca patp*
.,/
?d]lpan -- ?kj_hqoekj
Na_krana` pda opnq_pqna` bn]ciajpo ej patpq]h ]npeb]_po* Ej?d]lpan 4( sa eilhaiajpa` psk ]llnk]_dao
^]oa` kj eoh]j` l]noejc W-/2Y pk atpn]_p opnq_pqna` bn]ciajpo ai^a``a` ej j]pqn]h h]jcq]ca
sneppaj `k_qiajpo* Kqn ]llnk]_dao( ңHқҨҞҟҬ ]j` LҟҮңҮEҭҦқҨҞ( paopa` kj `arahkliajp i]eh)
ejc heopo ]j` Op]_g Kran}ks lkopo( odksa` atpnaiahu ]__qn]pa naoqhpo ej atpn]_pejc pda sdkha
opnq_pqna` ejbkni]pekj ai^a``a` ej j]pqn]h h]jcq]ca patp* Sa odksa` dks pdeo opnq_pqna` ej)
bkni]pekj _]j ^a oq__aoobqhhu qoa` pk _kj`q_p jkrah ouopai ]j]huoao( oq_d ]o na_kjopnq_pejc ]j
ajpena ]hpanj]pera ik`ah kb ] ouopai ^u oeilhu iejejc epo i]ehejc heop( ]j` ]j]huvejc pda pnaj`o
ej `eo_qooekj ej ] opna]i kb patpq]h `k_qiajpo* Kqn LҟҮңҮEҭҦқҨҞ bn]iaskng d]o ^aaj `areoa`
pk ^a jkp kjhu ]__qn]pa ]j` a{e_eajp( ^qp ]hok }ate^ha ]j` atpajoe^ha* Sa odksa` dks sa qoa`
ep( bkn at]ilha( pk _na]pa hecdpsaecdp l]noano bkn okqn_a _k`a |hao( pk oqllknp okbps]na ]j]huoeo
^]oa` kj patp iejejc*
?h]ooe|a` pda hejao kb `arahkliajp ai]eho* Ej ?d]lpan 5( sa _kj`q_pa` ] skng pk |jahu _h]ooebu
pda _kjpajp kb `arahkliajp ai]eho ej `e{anajp _]packneao6 j]pqn]h h]jcq]ca( okqn_a _k`a( op]_g
pn]_ao( l]p_dao( ]j` fqjg $e*a*( ennahar]jp ejbkni]pekj%* Ceraj pda `eranoepu kb h]jcq]cao qoa`
ej pda at]ilha ai]eh( sa na]heva` pd]p ^u _kjoe`anejc pda _kjpajp kb ai]eho ]o ] oejcha ^]co kb
skn`o( sa skqh` k^p]ej ] ikphau oap kb }]ppaja` panio sepdkqp ] _ha]n _kjpatp( ]j` sa skqh`
oaranahu na`q_a pda mq]hepu ]j` pda ]ikqjp kb ]r]eh]^ha ejbkni]pekj* Kj pda _kjpn]nu( ^u ]qpk)
i]pe_]hhu `eopejcqeodejc pda l]npo pd]p bkni pda _kjpajp kb ]j ai]eh( sa lnkre`a ^appan oqllknp
bkn i]ju p]ogo( oq_d ]o ^appan pn]_a]^ehepu hejg na_kranejc( ^appan _kjpajp l]noejc( ]j` eilnkra`
]npeb]_p oqii]nev]pekj* Sa `areoa` Iүҝҝқ( ]j ]llnk]_d ^]oa` kj ] _ki^ej]pekj kb l]noejc
pa_djemqao $^]oa` kj kqn LҟҮңҮEҭҦқҨҞ bn]iaskng% ]j` i]_deja)ha]njejc iapdk`o( pk _h]ooebu
pda _kjpajpo kb `arahkliajp ai]eho ej pda _dkoaj |ra _]packneao* Kqn pa_djemqa skngo ]p pda
heja harah( sde_d̞^u ejola_pejc dqj`na`o kb ai]eho̞sa bkqj` pk ^a pda ]llnklne]pa cn]jqh]nepu
bkn ai]eh _kjpajp _h]ooe|_]pekj* Sa ar]hq]pa` pda a{a_perajaoo kb kqn ]llnk]_d kj ] i]jq]hhu
_na]pa` ^aj_di]ng _na]pa` bnki pda i]ehejc heopo kb bkqn KOO lnkfa_po* Qoejc i]ehejc heop _nkoo
r]he`]pekj( sa bkqj` pd]p kqn ]llnk]_d na]_dan ranu decd naoqhpo ^kpd ej lna_eoekj ]j` na_]hh*
--*-*0 Ql`]pa` kqn gjksha`ca kj KOO i]ehejc heop _kiiqje_]pekj
Ej ?d]lpan -,( sa ]j]huva` pda _kiiqje_]pekj pd]p p]gao lh]_a ej KOO `arahkliajpi]ehejc heop(
sepd pda ]ei kb ql`]pejc kqn reas kj pda _kjpajp pdau ]n_dera* Ej b]_p( araj pdkqcdi]ehejc heopo
d]ra ^aaj _kjoe`ana`̟deopkne_]hhu̟pda dq^ kb lnkfa_p _kiiqje_]pekj( `qnejc kqn ]j]huoao sa
oajoa` ] _d]jca ej pda qo]ca kb `arahkliajp i]ehejc heopo ]_nkoo KOO ouopaio* Pdeo _]hha` bkn ]j
atpajoera ejraopec]pekj kb pda op]pqo kb i]ehejc heop _kiiqje_]pekj* Sa mq]hep]perahu ]j]huva`
pda pdna]`o at_d]jca` ej pda `arahkliajp i]ehejc heop kb HүҝҟҨҟ( ]_nkoo epo ajpena deopknu* Sa
bkqj` pd]p ej`aa` pda nkha kb pda `arahkliajp i]ehejc heop _d]jca`( ^u `eiejeodejc epo eilkn)
p]j_a ej KOO lnkfa_p _kiiqje_]pekj* =p pda o]ia peia( pda eooqa nalkoepknu $e*a*( FңҬқ( ej pda _]oa
kb HүҝҟҨҟ% eo aiancejc ]o ] ranu ejpanaopejc okqn_a kb qjopnq_pqna` `]p]* Ej b]_p( pdeo nalkoepknu
eo qoa` jk hkjcan kjhu bkn oq^ieppejc namqaopo bkn |tejc `aba_po( ^qp ]hok ^u qoano ]j` `arahkl)
ano pk ejpan]_p( oap jas iehaopkjao( ]j` `eo_qoo ]^kqp pda `ap]eho kb pda lnkfa_p* Ceraj dks sa
`areoa` kqn ]llnk]_dao( pda pa_djemqao sa lnaoajpa` ej pdeo `eooanp]pekj pk `a]h sepd i]ehejc
heop `]p] _]j ^a ]`]lpa` pk eooqa nalkoepknu `]p]( sde_d eo haoo jkeou ]j` ikna opnq_pqna` pd]j
ai]eh iaoo]cao*
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--*- ?kjpne^qpekjo
--*-*1 >aj_di]ngo
=o ]j ]``epekj]h _kjpne^qpekj( sa eilhaiajpa` ] jqi^an kb ^aj_di]ngo pk oqllknp pda naoa]n_d
lnaoajpa` ej pdeo `eooanp]pekj*
Hejgejc ai]eho ]j` _k`a* Bkn pda opq`u ej ?d]lpan 0( sa lnk`q_a` psk ^aj_di]ngo bkn ar]hq]pejc
pda na_kranu kb pn]_a]^ehepu hejgo ^apsaaj ai]eho ]j` okqn_a _k`a ]npeb]_po* Sa _na]pa` pdai ^u
]j]huvejc pda i]ehejc heopo kb oet `eranoa KOO ouopaio sneppaj ej bkqn `e{anajp lnkcn]iiejc
h]jcq]cao* Ep ej_hq`ao ikna pd]j 1(,,, i]jq]hhu ]jjkp]pa` ai]eho( sepd hejgo pk ]hh pda _k`a
]npeb]_po _kjoe`anejc pda sdkha deopknu kb pda ]j]huva` ouopaio*
Na_kcjevejc okqn_a _k`a hejao* Bkn pda opq`u ej ?d]lpan 3( sa lnk`q_a` ] ^aj_di]ng pd]p ba])
pqnao oapo kb o]ilha ai]eho( n]j`kihu atpn]_pa` bnki |ra qjnah]pa` FқҰқ KOO ouopaio( sde_d
sa i]jq]hhu na]` pk h]^ah opnq_pqna` bn]ciajpo( qoejc kqn IңҦҟҬ Cқҧҟ ]llhe_]pekj* Ep ej_hq`ao
ikna pd]j -(4,, ai]eho ej sde_d ]hh pda hejao kb _k`a ]na i]jq]hhu h]^aha`*
Na_kcjevejc opnq_pqna` bn]ciajpo ej ai]eho* Bkn r]he`]pejc ңHқҨҞҟҬ $Oa_pekj 4*/% sa lnk`q_a` ]
^aj_di]ng bkn ar]hq]pejc pda na_kcjepekj( atpn]_pekj( ]j` ik`ahejc kb FқҰқ _kjpajp ej ai]eh
`]p]* Sa _na]pa` ep ^u ]j]huvejc o]ilha ai]eho bnki bkqn qjnah]pa` FқҰқ KOO ouopaio( sde_d sa
i]jq]hhu na]` pk h]^ah ]j` `ao_ne^a ai^a``a` opnq_pqna` bn]ciajpo* Ep _kilneoao -44 h]^aha`
ai]eho sepd `ao_ne^a` opnq_pqna` bn]ciajpo*
Na_kcjevejc okqn_a _k`a bn]ciajpo ej Op]_g Kran}ks lkopo* Bkn r]he`]pejc kqn oa_kj` ]llnk]_d pk
eoh]j` l]noejc( $e*a*( LҟҮңҮEҭҦқҨҞ( lnaoajpa` ej Oa_pekj 4*3%( sa ]`]lpa` ]j` eilnkra` ] lnare)
kqohu lq^heoda` ^aj_di]ng pk ]ooaoo pda na_kcjepekj kb okqn_a _k`a bn]ciajpo ej Op]_gKran}ks
lkopo* Ep _kilneoao -44 lkopo ai^a``ejc ikna pd]j /1, _k`a bn]ciajpo*
?h]ooebuejc hejao kb `arahkliajp ai]eho* Pk ar]hq]pa kqn Iүҝҝқ ]llnk]_d( sa lnk`q_a` ] ^aj_d)
i]ng pk ar]hq]pa pda _h]ooe|_]pekj kb ai]eh hejao ejpk |ra _]packneao( e*a*( j]pqn]h h]jcq]ca( okqn_a
_k`a( l]p_d( op]_g pn]_a( ]j` jkeoa $oaa ?d]lpan 5%* Ep ba]pqnao ikna pd]j -(0,, ai]eho _kilneoejc
]hikop 25(,,, i]jq]hhu _h]ooe|a` hejao*
=he]oejc naokhqpekj* Pk _kj`q_p op]peope_]h ]j]huoao ej kqn mq]hep]pera skng kj i]ehejc heop _ki)
iqje_]pekj $oaa ?d]lpan -,%( sa d]` pk i]jq]hhu naokhra ]he]oao bkn l]npe_el]jpo* Pdeo ^aj_d)
i]ng _kilneoao pda naokhqpekj kb pda ]he]oao bkn .,, ai]eh ]``naooao( ]j` _]j ^a qoa` pk ar]hq]pa
]qpki]pe_ pa_djemqa pk okhra pda o]ia p]og*
@arahkliajp ai]eh _]packnev]pekj* Ej ?d]lpan -, sa lnk`q_a` ] i]jq]h _h]ooe|_]pekj kb `arah)
kliajp i]ehejc heop pdna]`o ejpk _]packneao kb `eo_qooekjo* Sa qoa` _]n` oknpejc pk _na]pa pda
_]packneao ]j` sa oknpa` ikna pd]j 1,, _]n`o* Pdeo `]p]oap _]j ^a qoa` pk ar]hq]pa pa_djemqao
bkn ]qpki]pe_ _h]ooe|_]pekj kn bkn ]``epekj]h `]p] ]j]huoao*
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?d]lpan -- ?kj_hqoekj
--*. Bqpqna Skng
Ej kqn pdaoeo( sa odksa` pd]p j]pqn]h h]jcq]ca `k_qiajpo̞eb _knna_phu ieja`( ia]oqna`( ]j`
i]`a ]r]eh]^ha̞_]j ejpacn]pa( _kjokhe`]pa( ]j` _kilhaiajp pda `]p] atpn]_pa` bnki opnq_pqna`
okqn_ao( ^a_]qoa pdau ej_hq`a dqi]j b]_pkno ]j` _]j ^a qoa` ]o ] okqn_a kb mq]hep]pera `]p]* Pda
nalkoepkneao pd]p opkna ]npeb]_po sepd patpq]h j]nn]pera( dksaran( ]na opehh h]ncahu qjatlhkna` ^u
naoa]n_dano ]j` jkp atlhkepa` ^u okbps]na `arahklano* Kj pda kja d]j` ln]_pepekjano `k jkp ai)
lhku patpq]h ]npeb]_po `qnejc `arahkliajp bkn i]ju na]okjo6 @arahklano `k jkp gjks sdapdan
] ola_e|_ pkle_ eo atlnaooa` ej pdaoa ]npeb]_po( b]op bqhh)patp oa]n_d eo jkp ]hs]uo eilhaiajpa`(
`e{anajp gej`o kb ]npeb]_po lnkre`a `e{anajp oa]n_d ]j` ^nksoejc pkkho( pdana eo jk _kjoeopaj_u
]ikjc `e{anajp nalkoepkneao ]j` pkkho( ]j` ep eo d]n` pk gjks sdapdan ]j ]npeb]_p _kjp]ejo ql)
`]pa` ejbkni]pekj kn jkp* Kj pda kpdan d]j`( naoa]n_dano iqop opehh |j` ]llnklne]pa pa_djemqao
bkn atpn]_pejc nahar]jp `]p] ^u l]noejc j]pqn]h h]jcq]ca patp* Kqn reoekj eo pd]p ej pda jatp ua]no
sasehh d]ra pk p]_gha ^kpd eooqao6 Sasehh d]ra pki]ga kqn naoqhpo ikna ]__aooe^ha pk ln]_pepekj)
ano $bkn at]ilha ^u `areoejc na_kiiaj`an ouopaio ]j` nahuejc kj iqhpelha okqn_a kb qjopnq_)
pqna` `]p] oa]ihaoohu%( ]j` sa sehh _kjpejqa pk na|ja kqn ]^ehepu pk atpn]_p nahar]jp ejbkni]pekj
bnki qjopnq_pqna` _kjpajp*
@qnejc pda skng kj pdeo `eooanp]pekj( sa ]hok aj_kqjpana` lnkieoejc bqpqna odknp)pani naoa]n_d
`ena_pekjo* Okia kb pdai ]na e`a]o kj dks pk kran_kia heiep]pekjo kb kqn ]llnk]_d* Ej pda bkh)
hksejc( sa kqpheja lkooe^ha bqpqnaskng( `eo_qooejc ]hok̟sdaj ]llnklne]pa̟pda odknp_kiejco
pd]p knecej]pa pdai*
Eilnkra` Pn]_a]^ehepu Hejgo* Ej kqn skng kj NAҧқңҦ( sa rane|a` epo qoabqhjaoo bkn lnkcn]i
_kilnadajoekj6 >u na]`ejc ai]eho nah]pa` pk pda _h]ooao ]p d]j`( sa _kqh` eilnkra kqn ola_e|_
]j` cajan]h lnkcn]i gjksha`ca* =p pda o]ia peia( pdeo skng ]hhksa` qo pk qj`anop]j` dks
okia kb pda ai]eho nah]pa` pk ]j ajpepu d]ra ikna oecje|_]j_a pd]j kpdano* Ej ai]eho( ajpepeao
_]j ^a iajpekja` ej _k`a ojellapo( l]p_dao( op]_g pn]_ao( kn ej j]pqn]h h]jcq]ca oajpaj_ao* Sa
jkpe_a` pd]p( ej ikop kb pda _]oao( ajpepeao iajpekja` ej j]pqn]h h]jcq]ca oajpaj_ao cera qo pnqa
mq]hep]pera ejbkni]pekj6 Op]_g pn]_ao _]j ^a ] heop kb _h]ooao sepd jk ola_e]h ia]jejc( ^qp ] _h]oo
ej_hq`a` ej ] ^nk]`an j]pqn]h h]jcq]ca oajpaj_a eo kbpaj sahh _kjpatpq]heva` ]j` atlh]eja`*
Pd]jgo pk kqn skng kj Iүҝҝқ( sa _]j ]josan mq]jpep]pera mqaopekjo ]^kqp i]ehejc heop _kjpajp
]j` qo]ca $a*c*( ]na `arahklano od]nejc _k`a; Kn( `k qoano nalknp op]_g pn]_ao ej i]ehejc heop;%(
]j` sa _]j cera ] _h]ooe|_]pekj pk kqn pn]_a]^ehepu hejgo* Hejgo skqh` ^a ]ook_e]pa` sepd ] p]c
`eopejcqeodejc pda patp ej sde_d pda ajpepu eo nabanaj_a`( a*c*( j]pqn]h h]jcq]ca kn op]_g pn]_a* Sa
^aheara pd]p hejgo sepd j]pqn]h h]jcq]ca p]co iecdp ^a qoabqh bkn mq]hep]pera ]j]huoeo( sdeha hejgo
sepd kpdan p]co iecdp ^a qoabqh bkn mq]jpep]pera ]j]huoeo*
?d]p _kqlhejc* ?d]jca _kqlhejc W32Y `apa_po arkhqpekj]nu ]j` eilhe_ep `alaj`aj_eao ]ikjc
]npeb]_po kb ] ouopai( ^u ]j]huvejc pda deopknu kb pdaen _k)_d]jcao* Sa ^aheara pd]p sa iecdp
]j]hkckqohu nah]pa pda ]npeb]_po pd]p ]na kbpaj `eo_qooa` pkcapdan6 Eb _h]ooao ]na iajpekja` ej pda
o]ia `eo_kqnoa( pdau _kqh` ^a hkce_]hhu _kjja_pa`* Pdeo ejbkni]pekj _kqh` naejbkn_a pda o]ia
opnq_pqna sa |j` ej pda okqn_a _k`a( _kqh` _kj|ni _d]jca _kqlhejc ejbkni]pekj( kn _kqh` cera
ejoecdpo kj qjatla_pa` eilhe_ep `alaj`aj_eao* Kj pkl kb pda _h]ooe|_]pekj lnkre`a` ^u Iүҝҝқ(
sa lh]j pk _kj`q_p ] _]oa opq`u pk paop pda eilknp]j_a kb pdeo iapne_ bkn okbps]na ajcejaanejc*
Klejekj iapne_o* Kqn skng kj lklqh]nepu( sde_d nah]pao pda ai]eh lklqh]nepu ]j` `aba_po kb
_k`a ]npeb]_po( naheao kj oeilha mq]jpep]pera `]p]* Lklqh]nepu _kqjpo pda jqi^an kb ai]eho `eo)
_qooejc ]^kqp ] _h]oo( pda jqi^an kb pdna]`o( pda jqi^an kb ]qpdkno( ap_*( ^qp ep `kao jkp oaeva
sd]p pdaoa ]qpdkno ej pdaoa ai]eho o]u* Sa lh]j pk eilnkra kqn skng ^u lanbkniejc ]j]huoeo
kb pda klejekjo ]j` oajpeiajpo( ej_hq`ejc iapdk`o bnki pda EN ]j` j]pqn]h h]jcq]ca lnk_aooejc
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--*. Bqpqna Skng
|ah`o $a*c*( W147 .,3Y%* Kqn p]ncap eo qj`anop]j`ejc sdapdan ai]eh ]qpdkno ]na od]nejc ]j klejekj
]^kqp ] okqn_a _k`a ajpepu6 Sa atla_p jac]pera klejekjo pk ^appan _knnah]pa sepd `aba_po pd]j
iana jqi^an kb ai]eho( kn cera qo ikna ejbkni]pekj ]^kqp sdana sa _]j eilnkra ] okbps]na
ouopai* Pdeo skng namqenao ] oqnrau kb pda op]pa kb pda ]np ej klejekjiejejc ]j` oajpeiajp ]j]h)
uoeo( ej kn`an pk |j` pda ikop ]llnklne]pa ]llnk]_d bkn kqn `ki]ej* Bnki kqn |nop ]j]huoeo( sa
na]heva` pd]p ep _kqh` ^a _kj`q_pa` kjhu sepd pda _h]ooe|_]pekj lnkre`a` ^u Iүҝҝқ ej lh]_a( ]o
pdaoa pa_djemqao _]j kjhu ^a ]llhea` pk _ha]j j]pqn]h h]jcq]ca patp*
Arajpo ]j` pnaj`o ej j]pqn]h h]jcq]ca ]npeb]_po* Kqn skng kj pnaj` ]j` arajp ]j]huoeo eo opehh
ranu lnaheiej]nu( bkn pdeo na]okj sa ajreoekj bqpqna skng kj pdeo `ena_pekj* Pda ]ikqjp kb j]p)
qn]h h]jcq]ca ]npeb]_po cajan]pa` ]nkqj` ] okbps]na ouopai _]j bkni ] ranu atpajoera ]ikqjp
kb ejbkni]pekj* Bkn at]ilha( ej pda Hejqt ganjah i]ehejc heop( `arahklano ]j` qoano _qnnajphu at)
_d]jca ikna pd]j -,(,,, ai]eho ] ikjpd* Bej`ejc pda ikop ejpanaopejc kn nahar]jp ejbkni]pekj
ej pdeo ]ikqjp kb `]p] _]j ^a ] `]qjpejc p]og( aola_e]hhu bkn jkp atlanpo kb pda ouopai* Sa ^aheara
sa _]j ]`klpiapdk`o bnki pda EN naoa]n_d |ah` pk dahl qo pk |j` pdas]u pk pdaikop eilknp]jp
`ap]eho aj_hkoa` ej JH ]npeb]_po pd]p _na]pa pailkn]h opna]io $a*c*( ai]eho( eooqa nalknpo( bknqi
lkopo%* Ikna lna_eoahu( sa ]na _kjoe`anejc pd]p pda opq`u kb qjatla_pa` arajpo ]j` aiancejc pnaj`o
iecdp _kj`q_p qo pk ejpanaopejc naoqhpo* Kqn e`a] eo pd]p ] ikiajp ej peia ej sde_d sa `eo_kran
]j qjatla_pa` arajp $a*c*( okiapdejc ]hikop jaran `eo_qooa` ]lla]no% _]j ^a ouilpki kb lnk^)
haio ej pda ouopai kn ej pda `arahkliajp pa]i7 oeieh]nhu( ]j aiancejc pnaj` iecdp ^a ] lnahq`a
kb ] _d]jca ej pda ouopai* Sa ^aheara pd]p sa _]j opq`u pdaoa pnaj`o ]j` arajpo bnki ] deopkne_]h
lanola_pera pk cqe`a qo pk ai]eho pd]p _kqh` atlh]ej dks ]j` sdu ] ouopai na]_da` ] _anp]ej
op]pqo* Bnki ] `arahkliajp lkejp kb reas( sa _]j gaal pn]_g kb aiancejc pnaj`o ]j` qjat)
la_pa` arajpo ej lnkfa_po sa nahu kj* Bkn at]ilha( eb sa qoa klaj okqn_a he^n]neao( kqn ]j]huoeo
_kqh` ikjepkn pdaen i]ehejc heopo ]j` eooqa nalkoepkneao ]j` ]hanp qo sdaj sa odkqh` ^a ]s]na
kb ql_kiejc _d]jcao( sepdkqp pda jaa` kb _kjop]jphu na]`ejc pda at_d]jca` `k_qiajpo*
--*.*- Haookjo ha]nja` ^u iejejc `arahkliajp ai]eho
Pk lnkre`a are`aj_a pks]n` kqn pdaoeo( sa `a_e`a` pk bk_qo kj `arahkliajp ai]eho* ?kjoe`an)
ejc kpdan `]p] okqn_ao $a*c*( `aoecj `k_qiajpo% skqh` d]ra ejpnk`q_a` ] oaneao kb ohecdp r]ne])
pekjo $a*c*( ej kqn `]p] eilknpano ]j` iap]ik`aho%( pdqo lkpajpe]hhu dej`anejc kqn lnkcnaoo7 sa
`a_e`a` pk okhra pda lnk^hai ej pda ikop ]llnklne]pa s]u kj ] oejcha `]p] okqn_a*
=ikjc pda ]r]eh]^ha nalkoepkneao( sa `a_e`a` pk ]j]huva ai]eho bkn ] jqi^an kb na]okjo6 Bkn
at]ilha( ^a_]qoa ai]eh patp eo _kilhapahu bnaa bkni( lq^he_ okbps]na nalkoepkneao lnkre`a ] ranu
h]nca ]ikqjp kb ai]eh `]p] lanp]ejejc pk `eranoa okbps]na lnkfa_po( ]j` ai]eh _kiiqje_]pekj
d]o ^aaj _ajpn]h pk pda heba kb i]ju ej`qopne]h ]j` KOO okbps]na ouopaio*
@qnejc kqn naoa]n_d sa d]ra ^aaj sepjaooejc ] pn]joepekj bnkii]ehejc heopo pk ikna ola_e]heva`
_kiiqje_]pekj _d]jjaho* =o ]hok lkejpa` kqp ej ?d]lpan -,( i]ehejc heopo ]na mqe_ghu hkoejc kqp
pk eooqa pn]_gano( _k`a nareaso( ]j` kjheja bknqio $oq_d ]o M"= sa^oepao%* = ln]_pepekjan( kn ]
naoa]n_dan( iecdp ^a ejpanaopa` ej ]llhuejc pda lnej_elhao lnaoajpa` ej pdeo pdaoeo pk kpdan `]p]
okqn_ao $a*c*( eooqa nalkoepkneao( kjheja bknqio( _d]p hkco%* Pk dahl lknpejc pda lnej_elhao kb kqn
skng pk kpdan okqn_ao ]j` pk bqh|hh pda se`an ejepe]h ]ei kb pda pdaoeo( sa lnaoajp pda haookjo sa
d]ra ha]nja` sdeha iejejc `arahkliajp ai]eho*
Gjks pda `]p] ]j` pdaiejejc pa_djemqao* >uiejejc `arahkliajp ai]eho sa bkqj` pd]p pa_d)
jemqao pd]p sknga` _knna_phu ej lnarekqo naoa]n_dsdaj ]llhea` kpdan qjopnq_pqna` `]p] okqn_ao
$a*c*( bkn okbps]na namqenaiajpo% _]jjkp ^a ]llhea` ]o pdau ]na pk i]ehejc heopo* Bkn at]ilha( sdaj
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?d]lpan -- ?kj_hqoekj
_kj`q_pejc pda naoa]n_d lnaoajpa` ej ?d]lpan 0( sa qoa` pa_djemqao bnki nah]pa` skng $a*c*( HOE
]j` ra_pkn ol]_a ik`ah% pk ai]eh `]p]* Sa bkqj` pd]p naoqhpo sana jkp o]peobuejc ]o atla_pa`
bnki na]`ejc lnarekqo ]llhe_]pekjo* Pdeo s]o `qa pk pda b]_p pd]p( ]hpdkqcd pda qoa` iapdk`
s]o bqhhu bqj_pekj]h( sa lnkre`a` ep sepd ] ranu lkkn ejlqp `]p] ]j` oq^klpei]h _kj|cqn]pekj
oappejco* Sa _]ia pk pdeo _kj_hqoekj( kjhu ]bpan ] jqi^an kb epan]pekjo ]j` pne]h ]j` annkno( ej
sde_d sa kbpaj ^h]ia` pda iapdk` pk ^a ej]llnklne]pa bkn pda p]og*
Pda haookj ha]nja` eo pk jkp atla_p ] iapdk` pk skng k{)pda)odahb kj ] jkrah `]p] okqn_a* Pk
]_deara pda ^aop naoqhpo( sa |nop d]ra pk qj`anop]j` pda pdaknu kj sde_d pda _dkoaj iapdk` eo
^]oa` ]j` dks pda `]p] okqn_asas]jp pk qoa ]o ]j ejlqp `e{ano bnki`]p] kjsde_d pdaiapdk`
s]o lnarekqohu qoa`* Bkn at]ilha( kjhu sdajsa ]_gjksha`ca` pda nahar]j_a kb jkeoa ej ai]eho
]j` pda lnaoaj_a kb j]ia` nabanaj_ao pk _k`a ]npeb]_po( sa _kqh` op]np p]_ghejc pda lnk^haisepd
lnarekqohu `areoa` pa_djemqao ej ]j a{a_pera s]u*
Aranupdejc jaa`o pk _d]jca( ok aranupdejc _]j op]u pda o]ia* Pda kja pdejcsa _]j _kqjp kj ej
okbps]na `arahkliajp eo _d]jca* Sa bkqj` pd]p pdeo dkh`o ]hok ej atlhkn]pera naoa]n_d kjiejejc
qjopnq_pqna` `]p]* Bkn pdeo na]okj( sa `a_e`a` pk eilhaiajpIңҦҟҬ( kqn pkkhoap( ej ] `uj]ie_]hhu
pula` lnkcn]iiejc h]jcq]ca( sde_d ]hhkso b]opan ik`e|_]pekjo pk pda qj`anhuejc iap]ik`ah(
pdqo ^appan oqllknpejc epan]pera atlhkn]pera naoa]n_d* Bkn pda o]ia na]okj( sa bkqj` _kjrajeajp
pk ]`klp ] `k_qiajp)kneajpa` `]p]^]oa ej kqn NAҧқңҦ eilhaiajp]pekj* Kj pda kpdan d]j`( dks)
aran( sa `a_e`a` jkp pk _na]pa oejcha qoa pdnks ]s]u o_nelpo pk _kj`q_p kqn atlaneiajpo( ^qp sa
_na]pa` ] bqhh)}a`ca` pkkhoap pk atlhkna( atlkoa( ]j` atlhkep ai]eh `]p]* Pdeo cna]phu dahla` qo
pk naqoa _kilkjajpo ]_nkoo atlaneiajpo ]j` ^qeh` ej_na]oejchu okldeope_]pa` okhqpekjo*
Pda haookj ha]nja` eo pd]p okia okbps]na `aoecj lnej_elhao _]j ^a ]llhea` pk ]_deara oq__aoobqh
naoa]n_d ej iejejc qjopnq_pqna` `]p]* Ej l]npe_qh]n( kja `aoecj lnej_elha oqccaopo e`ajpebuejc
pda ]ola_po kb pda ]llhe_]pekj pd]p r]nu ]j` oal]n]pa pdai bnki sd]p op]uo pda o]ia7 sa bkqj`
ep aooajpe]h pk ]`]lp pdeo lnej_elha pk kqn iejejc qjopnq_pqna` `]p] naoa]n_d* Iap]ik`aho ]j`
]llnk]_dao `k r]nu( ^qp pdau d]ra pk ^a ejpacn]pa` ej ] _kiikj }ate^ha ejbn]opnq_pqna( ok pd]p
pdau _]j ^a p]gaj pk pda jatp opal*
Bej` pda h]pajp opnq_pqna* Ej L]np EE sa ]llnk]_da` pda hejgejc ^apsaaj ai]eho ]j` okqn_a _k`a
]npeb]_po _kjoe`anejc ai]eh patp ]o ] iana ^]c kb skn`o* Araj pdkqcd sa oq__aoobqhhu ailhkua`
] jqi^an kb EN iapdk`o ej _kjfqj_pekj sepd ikna hecdpsaecdp patpq]h i]p_dejc pa_djemqao( sa
bkqj` ep lnk^hai]pe_ pk ^nejc kqn naoa]n_d pk pda jatp opal ^u kjhu qoejc pdeo ]llnk]_d* Ej b]_p(
^]c kb skn`o `k jkp _kjoe`an pda nah]pekj ]ikjc skn`o ]j`( pk cera ikna ia]jejcbqh naoqhpo(
op]peope_]h iapdk`o namqena ] ranu h]nca jqi^an kb `k_qiajpo( sde_d i]u jkp ^a ]r]eh]^ha*
Kja kb pda ikop eilknp]jp haookjo pd]p sa ha]nja` bnki pdeo oepq]pekj eo pd]p ep eo cna]phu ^aja|)
_e]h pk `eo_kran pda h]pajp opnq_pqna kb qjopnq_pqna` `k_qiajpo* Cerejc ]j ]llnklne]pa opnq_pqna
pk ] patpq]h `k_qiajp dahlo |j`ejc epo na]h ia]jejc ]j` ]llhuejc pda ikop ]llnklne]pa pa_d)
jemqao bkn atlkoejc pda aj_hkoa` ejbkni]pekj* Bkn at]ilha( ]o iajpekja` ej pda bqpqna skng(
gjksejc pd]p ] _anp]ej ajpepu eo iajpekja` ej ] _anp]ej ^hk_g kb patp dahlo cerejc pda pn]_a]^ehepu
ikna kn haoo nahar]j_a pk pda qoan* Cerejc ] opnq_pqna pk qjopnq_pqna` `k_qiajpo eo ] ranu _d]h)
hajcejc aj`a]rkn ]j` namqenao ] `aal gjksha`ca kb pda opq`ea` `k_qiajpo( pdaen _kjpajp( pdaen
qo]ca( ]j` pdaen la_qhe]nepeao* Sa sana ]^ha pk ]_deara pdeo kjhu ej ] h]pan peia ej kqn naoa]n_d*
Dksaran( pda ln]_pepekjan kn pda ukqjc naoa]n_dan odkqh` jkp ^a `eo_kqn]ca` ^u pdeo `e{e_qhpu(
^a_]qoa pda ]_deara` ^aja|po sehh at_aa` pda ejepe]h a{knp olajp*
.,4
--*/ ?hkoejc Skn`o
--*/ ?hkoejc Skn`o
Ej pdeo `eooanp]pekj( sa odksa` pd]p atlhkepejc pda ejbkni]pekj c]pdana` bnki qjopnq_pqna` `]p]
lnk`q_a` `qnejc pda arkhqpekj kb ] okbps]na ouopai ha]`o pk jkrah pa_djemqao bkn ^kpd okbps]na
arkhqpekj ]j]huoeo ]j` bkn oqllknpejc lnkcn]i _kilnadajoekj p]ogo* Sa odksa` pd]p okbps]na
arkhqpekj odkqh` jkp ^a _kjoe`ana` ]o ] lnk_aoo sdana pda _d]jcejc okqn_a _k`a eo pda kjhu
eilknp]jp ]ola_p6 Okbps]na arkhqpekj eo ] _kilhat lnk_aoo sepd i]ju `eiajoekjo( sde_d ha]ra
pn]_ao ej `eopej_p nalkoepkneao* Qjopnq_pqna` `]p]( sneppaj ^u laklha bkn pda kpdan laklha ejrkhra`
ej pda heba kb ] okbps]na lnkfa_p( klajo jas lanola_perao kj pda arkhqpekj* Dksaran( pda ^aop
naoqhpo ]na ]_deara` sdaj pda `]p] bnki jkrah nalkoepkneao eo _kjja_pa` pk pda _k`a*
Pdeo `eooanp]pekj( sdeha odksejc pda eilknp]j_a kb iejejc ]j` ejpacn]pejc qjopnq_pqna` okbp)
s]na `]p] ej kqn ]j]huoao ]j` `arahkliajp( eo kjhu ]jkpdan opal pks]n` _]lpqnejc okbps]na
arkhqpekj ]o ] _kilhat ]j` dkheope_ ldajkiajkj*
.,5

>e^hekcn]ldu
W-Y =* =^]`e( I* Jeoajokj( ]j` U* Oeiekjkre_e* = pn]_a]^ehepu pa_djemqa bkn ola_e|_]pekjo*
Ej Lnk_aa`ejco kb E?L? .,,4 $-2pd EAAA Ejpanj]pekj]h ?kjbanaj_a kj Lnkcn]i ?kilnadajoekj%(
l]cao -,/̞--.( .,,4*
W.Y C* =jpkjekh( G* =u]ne( I* @e Lajp]( B* Gdkid( ]j` U*)C* CqÉdÉjaq_* Eo ep ] ^qc kn ]j aj)
d]j_aiajp;6 ] patp)^]oa` ]llnk]_d pk _h]ooebu _d]jca namqaopo* Ej Lnk_aa`ejco kb ?=O?KJ
.,,4( l]cao /,0̞/-4* =?I( .,,4*
W/Y C* =jpkjekh( C* ?]jbkn]( C* ?]o]vv]( =* @a Hq_e]( ]j` A* Ianhk* Na_kranejc pn]_a]^eh)
epu hejgo ^apsaaj _k`a ]j` `k_qiajp]pekj* EAAA Pn]jo]_pekjo kj Okbps]na Ajcejaanejc(
.4$-,%653,̞54/( .,,.*
W0Y C* =jpkjekh( >* ?]lneha( =* Lkpne_d( ]j` L* Pkjahh]* @aoecj)_k`a pn]_a]^ehepu bkn k^fa_p)
kneajpa` ouopaio* =jj]ho kb Okbps]na Ajcejaanejc( 5$-)0%6/1̞14( .,,,*
W1Y F* =n]j`] ]j` C* Rajkhe]* Pda oa_nap heba kb ^qco6 Ckejc l]op pda annkno ]j` kieooekjo ej
okbps]na nalkoepkneao* Ej Lnk_aa`ejco kb E?OA .,,5 $/-op =?I+EAAA Ejpanj]pekj]h ?kjbanaj_a
kj Okbps]na Ajcejaanejc ) Jas E`a]o ]j` Aiancejc Naoqhpo Pn]_g%( l]cao .54̞/,4( .,,5*
W2Y H* F* =npdqn* Okbps]na Arkhqpekj6 Pda Okbps]na I]ejpaj]j_a ?d]hhajca* Fkdj Sehau ]j` Okjo(
-544*
W3Y D* Q* =oqj_ekj( =* Q* =oqj_ekj( ]j` N* J* P]uhkn* Okbps]na pn]_a]^ehepu sepd pkle_ ik`)
ahejc* Ej Lnk_aa`ejco kb E?OA .,-, $/.j` =?I+EAAA Ejpanj]pekj]h ?kjbanaj_a kj Okbps]na Aj)
cejaanejc%( l]cao 51̞-,0* =?I( .,-,*
W4Y @* H* =pgejo( P* >]hh( P* H* Cn]rao( ]j` =* Ik_gqo* Qoejc ranoekj _kjpnkh `]p] pk ar]hq]pa
pda eil]_p kb okbps]na pkkho* Ej Lnk_aa`ejco kb pda .-op Ejpanj]pekj]h ?kjbanaj_a kj Okbps]na
Ajcejaanejc $E?OA -555%( l]cao /.0̞///* =?I( -555*
W5Y =* >]__dahhe( H* >]n]__de( ]j` I* H]jv]* Nai]eh )^haj`ejc p]hg ]j` skng ej a_heloa* Ej Ej
Lnk_aa`ejco kb A_heloa)EP .,-- $2pd Skngodkl kb pda Ep]he]j A_heloa ?kiiqjepu%( l]cao /,/̞/,2(
.,--*
W-,Y =* >]__dahhe( =* ?hara( I* H]jv]( ]j` =* Ik__e* Atpn]_pejc opnq_pqna` `]p] bnki j]pqn]h
h]jcq]ca `k_qiajpo sepd eoh]j` l]noejc* Ej Ej Lnk_aa`ejco kb =OA .,-- $.2pd EAAA+=?I
Ejpanj]pekj]h ?kjbanaj_a Kj =qpki]pa` Okbps]na Ajcejaanejc%( l]cao 032̞035( .,--*
W--Y =* >]__dahhe( P* `]h O]ook( I* @ =̢i^nko( ]j` I* H]jv]* ?kjpajp _h]ooe|_]pekj kb `arah)
kliajp ai]eho* Ej Ej Lnk_aa`ejco kb E?OA .,-. $/0pd =?I+EAAA Ejpanj]pekj]h ?kjbanaj_a kj
Okbps]na Ajcejaanejc%( l]cao /31̞/41( .,-.*
W-.Y =* >]__dahhe( I* @ =̢i^nko( ]j` I* H]jv]* =na lklqh]n _h]ooao ikna `aba_p lnkja; Ej
Lnk_aa`ejco kb B=OA .,-, $-/pd Ejpanj]pekj]h ?kjbanaj_a kj Bqj`]iajp]h =llnk]_dao pk Okbps]na
Ajcejaanejc%( l]cao 15̞3/( .,-,*
.--
>e^hekcn]ldu
W-/Y =* >]__dahhe( I* @ =̢i^nko( I* H]jv]( ]j` N* Nk^^ao* >aj_di]ngejc hecdpsaecdp pa_d)
jemqao pk hejg a)i]eho ]j` okqn_a _k`a* Ej Lnk_aa`ejco kb S?NA .,,5 $-2pd EAAA Skngejc
?kjbanaj_a kj Naranoa Ajcejaanejc%( l]cao .,1̞.-0* EAAA ?O Lnaoo( .,,5*
W-0Y =* >]__dahhe( I* H]jv]( ]j` I* @=̢i^nko* Iehan ) ] pkkh ejbn]opnq_pqna pk ]j]huva i]ehejc
heopo* Ej Lnk_aa`ejco kb B=IKKOn .,,5 $/n` Ejpanj]pekj]h Skngodkl kj B=IET ]j` Ikkoa ej
Naajcejaanejc%( .,,5*
W-1Y =* >]__dahhe( I* H]jv]( ]j` I* @=̢i^nko* Iehan6 = pkkhoap bkn atlhknejc ai]eh `]p]* Ej
Lnk_aa`ejco kb E?OA .,-- $//n` =?I+EAAA Ejpanj]pekj]h ?kjbanaj_a kj Okbps]na Ajcejaanejc%(
l]cao -,.1̞-,.3( .,--*
W-2Y =* >]__dahhe( I* H]jv]( ]j` R* Dqil]* Pks]n`o ejpacn]pejc a)i]eh _kiiqje_]pekj ej pda
E@A* Ej Lnk_aa`ejco kb OQEPA .,-, $.j` Ejpanj]pekj]h Skngodkl kj Oa]n_d)`neraj @arahkliajp6
Qoano( Ejbn]opnq_pqna( Pkkho ]j` Ar]hq]pekj%( l]cao -̞0( .,-,*
W-3Y =* >]__dahhe( I* H]jv]( ]j` R* Dqil]* NPBI $Na]` Pda B]_pq]h I]eho% ̞]qciajpejc
lnkcn]i _kilnadajoekj sepd nai]eh* Ej Lnk_aa`ejco kb ?OIN .,-- $-1pd EAAA Aqnkla]j
?kjbanaj_a kj Okbps]na I]ejpaj]j_a ]j` Naajcejaanejc%( l]cao -1̞.0( .,--*
W-4Y =* >]__dahhe( I* H]jv]( ]j` N* Nk^^ao* Hejgejc a)i]eho ]j` okqn_a _k`a ]npeb]_po* Ej
Lnk_aa`ejco kb E?OA .,-, $/.j` Ejpanj]pekj]h ?kjbanaj_a kj Okbps]na Ajcejaanejc%( l]cao /31̞
/40* =?I Lnaoo( .,-,*
W-5Y P* >]hh( F*)I* G* =`]i( =* L* D]nrau( ]j` L* Oeu* Eb ukqn ranoekj _kjpnkh ouopai _kqh` p]hg*
Ej Skngodkl kj Lnk_aoo Ik`ahhejc ]j` Ailene_]h Opq`eao kb Okbps]na Ajcejaanejc -553 $-5pd
Ejpanj]pekj]h ?kjbanaj_a kj Okbps]na Ajcejaanejc%* EAAA ?kilqpan Ok_eapu Lnaoo( -553*
W.,Y E* >]ngan* Sd]p eo ejbkni]pekj ]n_depa_pqna; H¯¯OUUUR¯EO¯UNCNLAS( I]u .,,1*
W.-Y R* N* >]oehe( H* ?* >ne]j`( ]j` S* H* Iahk* = r]he`]pekj kb k^fa_p)kneajpa` `aoecj iapne_o
]o mq]hepu ej`e_]pkno* EAAA Pn]jo]_pekjo kj Okbps]na Ajcejaanejc( ..$-,%631-̞32-( -552*
W..Y D* >]opaj ]j` L* Ghejp* @ab]_pk6 H]jcq]ca)l]n]iapne_ b]_p atpn]_pekj bnki okqn_a _k`a*
Ej Lnk_aa`ejco kb OHA .,,4 $Ejpanj]pekj]h ?kjbanaj_a kb Okbps]na H]jcq]ca Ajcejaanejc%( l]cao
.21̞.40* Olnejcan( .,,4*
W./Y K* >]uo]h ]j` =* F* I]hpkj* ?knnah]pejc ok_e]h ejpan]_pekjo pk naha]oa deopknu `qnejc okbp)
s]na arkhqpekj* Ej Lnk_aa`ejco kb ION .,,3 $0pd Ejpanj]pekj]h Skngodkl kj Iejejc Okbps]na
Nalkoepkneao%( l]ca 3* EAAA ?kilqpan Ok_eapu( .,,3*
W.0Y I* F* >a]h( V* Cd]dn]i]je( ]j` ?* A* N]oiqooaj* B]_pkne]h de``aj i]ngkr ik`aho* Ej
I]_deja Ha]njejc( l]cao .5̞.01* IEP Lnaoo( -553*
W.1Y =* H* >ancan( R* F* @ahh] Leapn]( ]j` O* =* @ahh] Leapn]* = i]teiqi ajpnklu ]llnk]_d pk
j]pqn]h h]jcq]ca lnk_aooejc* ?kilqp]pekj]h Hejcqeope_o( ..$-%6/5̞3-( -552*
W.2Y P* >ancej ]j` N* C* $A`o*%* Deopknu kb Lnkcn]iiejc H]jcq]cao)EE* =``eokj)Saohau( -552*
W.3Y =* >anjopaej( F* Ag]j]u]ga( ]j` I* Lejvcan* Eilnkrejc `aba_p lna`e_pekj qoejc pailkn]h
ba]pqnao ]j` jkj heja]n ik`aho* Ej Lnk_aa`ejco kb ESLOA .,,3 $5pd Ejpanj]pekj]h Skngodkl
kj Lnej_elhao kb Okbps]na Arkhqpekj $Ejpanj]pekj]h Skngodkl kj Lnej_elhao kb Okbps]na Arkhqpekj%(
l]cao --̞-4* EAAA ?O Lnaoo( .,,3*
W.4Y I* >annu ]j` I* >nksja* Qj`anop]j`ejc Oa]n_d Ajcejao ) I]pdai]pe_]h Ik`ahejc ]j` Patp
Napnear]h* OE=I( .j` a`epekj( .,,1*
.-.
>e^hekcn]ldu
W.5Y I* S* >annu( O* P* @qi]eo( ]j` P* =* Hapo_da* ?kilqp]pekj]h iapdk`o bkn ejpahhecajp
ejbkni]pekj ]__aoo* Ej Lnk_aa`ejco kb O? -551 $=?I+EAAA ?kjbanaj_a kj Oqlan_kilqpejc%(
-551*
W/,Y J* >appaj^qnc( O* Fqop( =* O_dnÖpan( ?*Saeoo( N* Lnain]f( ]j` P* Veiiani]jj* Sd]pi]gao
] ckk` ^qc nalknp; Ej Lnk_aa`ejco kb OECOKBP ̢,4+BOA)-2 $=?I OECOKBP Ejpanj]pekj]h
Ouilkoeqi kj Bkqj`]pekjo kb okbps]na ajcejaanejc%( l]cao /,4̞/-4* =?I( .,,4*
W/-Y J* >appaj^qnc( N* Lnain]f( P* Veiiani]jj( ]j` O* Gei* Atpn]_pejc opnq_pqn]h ejbkni])
pekj bnki ^qc nalknpo* Ej Lnk_aa`ejco kb ION .,,4 $1pd EAAA Skngejc ?kjbanaj_a kj Iejejc
Okbps]na Nalkoepkneao%( l]cao .3̞/,* =?I( .,,4*
W/.Y J* >appaj^qnc( A* Oded]^( ]j` =* A* D]oo]j* =j ailene_]h opq`u kj pda neogo kb qoejc k{)
pda)odahb pa_djemqao bkn lnk_aooejci]ehejc heop `]p]* EjLnk_aa`ejco kb E?OI.,,5 $.1pd EAAA
Ejpanj]pekj]h ?kjbanaj_a kj Okbps]na I]ejpaj]j_a( l]cao 1/5 ̞10.* EAAA ?kilqpan Ok_eapu(
.,,5*
W//Y J* >appaj^qnc( O* S* Pdki]o( ]j` =* A* D]oo]j* Qoejc _k`a oa]n_d pk hejg _k`a bn]ciajpo
ej `eo_qooekjo ]j` okqn_a _k`a* Ej Lnk_aa`ejco kb ?OIN .,-. $-2pd Aqnkla]j ?kjbanaj_a kj
Okbps]na I]ejpaj]j_a ]j` Naajcejaanejc%( l]cao /-5̞/.5* EAAA( .,-.*
W/0Y ?* >en`( =* >]_di]jj( A* =qja( F* @q{u( =* >anjopaej( R* Behgkr( ]j` L* @ar]j^q* B]en
]j` ^]h]j_a`; ^e]o ej ^qc)|t `]p]oapo* Ej Lnk_aa`ejco kb pda pda 3pd fkejp iaapejc kb pda
Aqnkla]j okbps]na ajcejaanejc _kjbanaj_a ]j` pda =?IOECOKBP ouilkoeqi kj Pda bkqj`]pekjo
kb okbps]na ajcejaanejc( l]cao -.-̞-/,* =?I( .,,5*
W/1Y ?* >en`( =* Ckqnhau( ]j` L* @ar]j^q* @apa_pejc l]p_d oq^ieooekj ]j` ]__alp]j_a ej KOO
lnkfa_po* Ej Lnk_aa`ejco kb ION .,,3 $0pd Ejpanj]pekj]h Skngodkl kj Iejejc Okbps]na Nalkoe)
pkneao%( l]cao .2̞.5* EAAA ?kilqpan Ok_eapu( .,,3*
W/2Y ?* >en`( =* Ckqnhau( L* @ar]j^q( I* Canpv( ]j` =* Os]iej]pd]j* Iejejc ai]eh ok_e]h
japskngo* Ej Lnk_aa`ejco kb ION .,,2 $/pd Ejpanj]pekj]h Skngodkl kj Iejejc Okbps]na Nalko)
epkneao%( l]cao -/3̞-0/* =?I( .,,2*
W/3Y ?* >en`( =* Ckqnhau( L* P* @ar]j^q( I* Canpv( ]j` =* Os]iej]pd]j* Iejejc ai]eh ok_e]h
japskngo ej Lkopcnao* Ej Lnk_aa`ejco kb ION .,,2( l]cao -41̞-42( .,,2*
W/4Y ?* >en`( @* L]ppeokj( N* @̢Okqv]( R* Behgkr( ]j` L* @ar]j^q* H]pajp ok_e]h opnq_pqna ej klaj
okqn_a lnkfa_po* Ej Lnk_aa`ejco BOA .,,4 $-2pd =?I OECOKBP Ejpanj]pekj]h Ouilkoeqi kj
Bkqj`]pekjo kb Okbps]na Sjcejaanejc%( l]cao .0̞/1* =?I( .,,4*
W/5Y @* I* >hae( =* U* Jc( I* E* Fkn`]j( ]j` F* H]{anpu* H]pajp `ene_dhap ]hhk_]pekj* Fkqnj]h kb
I]_deja Ha]njejc Naoa]n_d( /655/̞-,..( .,,/*
W0,Y H* ?* >ne]j`( F* S* @]hu( ]j` F* SÜop* = qje|a` bn]iaskng bkn _kqlhejc ia]oqnaiajp ej
k^fa_p)kneajpa` ouopaio* EAAA Pn]jo* Okbps]na Ajc*( .1$-%65-̞-.-( -555*
W0-Y N* C* >qncaoo* Ej pda Beah`6 =j Ejpnk`q_pekj pk Beah` Naoa]n_d* Qjsej Dui]j( -op a`epekj(
-540*
W0.Y N* ?]nq]j] ]j` =* Je_qhao_q)Ieveh* =j ailene_]h _kil]neokj kb oqlanreoa` ha]njejc ]h)
cknepdio* Ej Lnk_aa`ejco kb E?IH $./n` Ejpanj]pekj]h ?kjbanaj_a kj I]_deja ha]njejc%( l]cao
-2-̞-24* =?I( .,,2*
W0/Y R* N* ?]nr]hdk ]j`S*S* ?kdaj* Ha]njejc pk atpn]_p oecj]pqna ]j` nalhu hejao bnki ai]eh*
Ej Lnk_aa`ejco kb ?A=O .,,0 $-op ?kjbanaj_a kj Ai]eh ]j` =jpe)Ol]i%( .,,0*
.-/
>e^hekcn]ldu
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